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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in man- 
aging farms and woodlands; in selecting 
sites for roads, ponds, buildings, and other 
structures; and in judging the suitability 
of tracts of land for farming, industry, 
and recreation. 


Locating Soils 


All the soils of Woodbury County are 
shown on a detailed map at the back of 
this publication. This map consists of 
many sheets made from aerial photo- 
graphs. Each sheet is numbered to cor- 
respond with a number on the Index to 
Map Sheets. 


On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols, All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the county in numerical 
order by map symbol and gives the capa- 
bility classification of each. It also shows 
the page where each soil is described and 
the page for the capability unit in which 
the soil has been placed. 


Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 
developed by using the soil map and the 
information in the text. Translucent ma- 
terial can be used as an overlay over the 
soil map and colored to show soils that 
have the same limitation or suitability. 
For example, soils that have a slight limi- 
tation for a given use can be colored green, 
those with a moderate limitation can be 
colored yellow, and those with a severe 
limitation can be colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment of the soils from the soil descriptions 
and from the discussions of the capability 
units. 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the section “Wildlife.” 

Engineers and builders can find, under 
“Engineering Uses of the Soils,” tables 
that contain test data, estimates of soil 
properties, and information about soil 
features that affect engineering practices. 

Scientists and others can read about how 
the soils formed and how they are classi- 
fied in the section “Formation, Morphol- 
ogy, and Classification of the Soils.” 

Students, teachers, and others will find 
information about soils and their manage- 
ment in various parts of the text. 

Newcomers in Woodbury County may 
be especially interested in the section 
“General Soil Map,” where broad patterns 
of soils are described. They may also be 
interested in the section “General Nature 
of the County,” which gives additional 
information about the county. 


Cover Picture: Terraces on Napier-Castana silt loams, 10 to 
15 percent slopes. Terracing is one of the major soil and 
water conservation practices used in the county. 
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SOIL SURVEY OF WOODBURY COUNTY, IOWA 


BY JOHN R. WORSTER, ELMER H. HARVEY, AND LAURENCE T. HANSON, SOIL CONSERVATION SERVICE! 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE IOWA 
AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 


OODBURY COUNTY is in the northwestern part 

of Iowa (fig. 1). It has a total area of 557,440 acres, 
or about 871 square miles. The county is bounded on the 
west by the State of Nebraska. The Missouri River is 
the approximate boundary between Woodbury County and 
Nebraska, Sioux City, a city with a population of 90,000, 
is the county seat. The soils in the bottom lands make up 
about 89 percent of the county, and the rest is undulating 
to steep soils in the uplands. The uplands are covered 
with a loess mantle that is as much as 100 feet. thick in 
places. 
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Figure 1.—Location of Woodbury County in Iowa. 


Farming and related industries, such as meat processing, 
are the chief sources of income in Woodbury County. Corn 
is the main crop, but soybeans, oats, and a mixture of 
alfalfa and bromegrass are ‘also important. Minor crops 
are red clover and other legumes, sorghum, wheat, and 
popcorn. Because livestock is raised extensively in the 
area, much of the grain is used locally for feed. 

The Woodbury County Soil Conservation District was 
organized in 1942. The Little Sioux River Watershed pro- 
gram, one of eleven pilot watershed projects in the United 


* Other members of the Soil Conservation Service who contributed 
to the soil survey are Earut R. BuakLey, Epwarp L. Bruns, 
DUANE FREDRICKSON, Witiiam C. Morrirt, and Jesse R. THomas. 


States, began operation in 1946; it takes in most of the 
uplands of Woodbury County. By January 1967, construc- 
tion of 71 subwatersheds had been completed. Twenty-six 
of these subwatersheds are in Woodbury County. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Woodbury County, where they are located, and 
how they can be used. The soil scientists went into the 
county knowing they likely would find many soils they 
had already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes, the 
size and speed of streams, the kinds of native plants or 
crops, the kinds of rock, and many facts about the soils. 
They dug many holes to expose soil profiles. A profile is 
the sequence of natural layers, or horizons, in a soil; it 
extends from the surface down into the parent material 
that has not been changed much by leaching or by the 
action of plant roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They classi- 
fied and named the soils according to nationwide, uniform 
procedures. The soil series and the soil phase are the 
categories of soil classification most used in a local survey 

2 ; 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, all 
the soils of one series have major horizons that are similar 
in thickness, arrangement, and other important character- 
istics. Each soil series is named for a town or other 
geographic feature near the place where a soil of that 
series was first observed and mapped. Monona and Salix, 
for example, are the names of two soil series. All the soils 
in the United States having the same series name are 
essentially alike in those characteristics that affect their 
behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic that 
affects use of the soils by man. On the basis of such differ- 
ences, a soil series is divided into phases. The name of a 
soil phase indicates a feature that affects management. 
For example, Ida silt loam, 2 to 6 percent slopes, severely 
eroded, is one of several phases’ within the Ida series. 


2 Ttalic numbers in parentheses refer to Literature Cited, p. 85. 
oe 1 
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After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These photo- 
graphs show buildings, field borders, trees, and other de- 
tails that help in drawing boundaries accurately. The soil 
map at the back of this publication was prepared from 
aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning the 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil phase. It is not exactly equivalent, 
because it is not practical to show on such a map all the 
small, scattered bits of soil of some other kind that have 
been seen within an area that is dominantly of a recognized 
soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Two such 
kinds of mapping units are shown on the soil map of 
Woodbury County: soil complexes and undifferentiated 

roups, 

e A col complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot be 
shown separately on the soil map. Each area of a complex 
contains some of each of the two or more dominant soils, 
and the pattern and relative proportions are about the 
same in all areas. The name of a soil complex consists of 
the names of the dominant soils, joined by a hyphen. 
Steinauer-Shelby complex, 25 to 40 percent slopes, mod- 
erately eroded, is an example. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown as 
one unit because, for the purpose of the soil survey, there is 
little value in separating them. The pattern and propor- 
tion of soils are not es An area shown on the map 
may be made up of only one of the dominant soils, or of 
two or more, The name of an undifferentiated group con- 
sists of the names of the dominant soils, joined by “and.” 
McPaul, Albaton, and Blake soils is an example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded thut 
it cannot be classified by soil series. These places are shown 
on the soil map and are described in the survey, but they 
are called land types and are given descriptive names. 
Riverwash is a land type in Woodbury County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds of 
soil in other places are assembled. Data on yields of crops 
under defined practices are assembled from farm records 
and from field or plot experiments on the same kinds of 
soil. Yields under defined management are estimated for 
all the soils. 

But only part of a soil survey is done when the soils have 
been named, described, and delineated on the map, and 
the laboratory data and yield data have been assembled. 
The mass of detailed information then needs to be orga- 
nized in such a way as to be readily useful to different 
groups of users, among them farmers, farm managers, and 
engineers. 

n the basis of yield and practice tables and other data, 
the soil scientists set up trial groups. They test these 
groups by further study and by consultation with farmers, 
agronomists, engineers, and others. Then they adjust the 
groups according to the results of their studies and con- 
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sultation. Thus, the groups that are finally evolved reflect 
up-to-date knowledge of the soils and their behavior under 
present methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Woodbury County. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named for 
the major soils. The soils in one association may occur in 
another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want 
to compare different parts of a county, or who want to 
know the location of large tracts that are suitable for a 
certain kind of land use. Such a map is a useful general 
guide in managing a watershed or a wildlife area, or in 
planning engineering works, recreational facilities, and 
community developments. It is not a suitable map for 
planning the management of a farm or field, or for se- 
lecting the exact location of a road, building, or similar 
structure, because the soils in any one association ordi- 
narily differ in slope, depth, stoniness, drainage, and other 
characteristics that affect their management. 

The soil associations in Woodbury County are discussed 
in the following pages. 


1. Albaton-Haynie-Onawa association 


Level or nearly level, stratified, clayey and silty soils that 
are well drained to poorly drained 


This association (fig. 2) occurs as a band 1 to 8 miles 
wide on bottom lands along the Missouri and Big Sioux 
Rivers. It is generally level, but in some sandy areas it is 
hummocky. Crescent-shaped oxbow lakes and swales mark 
old river channels. 

This association makes up about 10 percent of Wood- 
bury County. It consists of about 20 percent Albaton soils, 
10 percent Haynie soils, 10 percent Onawa soils, and 60 
percent minor soils. 

Albaton soils are poorly drained, clayey soils that oc- 
cupy swales and other low-lying areas. Haynie soils are 
well drained to moderately well drained silt loams. They 
are at slightly higher elevations than Albaton soils. 
Onawa soils, which are at intermediate elevations, are 
somewhat poorly drained to poorly drained. Onawa soils 
have a clayey surface layer and are silty or loamy at a 
depth of 2 or 3 feet. 

Minor soils in this association have widely varying prop- 
erties. The Sarpy soils, for example, are sandy and 
droughty. Others, such as the Grable, Blake, and Owegc 
soils, have sharply contrasting layers. The Modale soils 
have a silty surface layer but are clayey at a depth of 
2 or 3 feet. 

The hazard of flooding was serious until dams were con- 
structed upstream on the Missouri River. Most of these 
areas are now in cultivated crops, mainly corn and soy- 
beans. 

Although the soils of this association have a high con- 
tent of lime, they benefit from applications of nitrogen and 
phosphorus. Many of these soils also need artificial drain- 
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Figure 2.—Relationship of the soils of the Albaton-Haynie-Onawa association and the Luton-Salix association to topography 
and underlying material. 


age. Surface drainage systems generally are used. Some of 
these soils, especially the more sandy ones, are subject to 
soil blowing. 

An average farm is about 200 acres in size, and a few are 
as large as 500 to 1,000 acres, Some farmers raise cattle or 
hogs, but the association is mainly a cash-grain area. Small 
acreages have been planted to sugar beets. There are few, 
if any, truck farms. Few buildings and roads have been 
constructed on soils adjacent to the river because the areas 
were subject to frequent flooding prior to construction of 
dams on the Missouri River. Gravel roads run along most 
of the section lines in other parts of the association. 


2. Luton-Salix association 


Level or nearly level, dark-colored, clayey and silty soils 
that are moderately well drained to very poorly drained 


This association (see fig. 2) occupies bottom lands in the 
western part of the county. Along the western side of the 
association is a slightly elevated area several miles wide. 
Along the eastern side is a level, low-lying area, 4 to 6 miles 
wide, which in some places varies in elevation by only a few 
inches, 

This association makes up about 10 percent of the county. 
It is 50 percent Luton soils, 10 percent Salix soils, and 
40 percent minor soils, 

Luton soils are poorly drained to very poorly drained 
and are at low elevations. Salix soils are moderately well 
drained and silty. They are the major soils of the higher 
elevations. 

Minor soils in the association are the Keg, Moville, 
Blencoe, Woodbury, Solomon, and Napa. Keg soils occupy 


a sizable acreage, mainly at the highest elevations in the 
western part of the association. They are well drained to 
moderately well drained silt loams, Moville soils are silt 
loams that occupy desilting basins in the eastern part. of 
the association. Most of the other minor soils, such as those 
of the Blencoe and Woodbury series, are intermediate to 
Keg and Luton soils in elevation, texture, and natural 
drainage. Solomon soils are intermingled with Luton soils 
and are poorly drained to very poorly drained. Napa soils 
are also very poorly drained; they occupy depressions 
within areas of Luton and Solomon soils. The Napa soils 
contain excessive amounts of sodium salts. 

Nearly all of this association is used for farming. Corn 
is the main crop, but soybeans are also important. Many 
farmers use a cropping system that consists of corn and 
soybeans. Some wheat is grown in the wetter parts of the 
association. 

The soils in this association range from slightly acid to 
moderately alkaline, and crops generally respond to ap- 
plications of nitrogen and phosphorus. Artificial drainage 
is beneficial to most of these soils, and it is essential to 
some. A well-established system of ditches (fig. 3) parallels 
the roads in the association and drains excess water into 
the Missouri River. The larger ditches also receive water 
from tributary streams. Surface drains are generally used 
to get excess water out of the fields and into the drainage 
network. An increasing acreage has been smoothed and 
graded to improve drainage and make furrow irrigation 
possible. 

Most farms in this association are 80 to 240 acres in size, 
but some are larger, especially on the Luton soils. Several 


Figure 3.—Pattern of drainage ditches and streams in the 
Luton-Salix association. 


farms along the eastern edge of the association are more 
than 1,000 acres in size. The towns of Salix and Sloan are 
in this association, as are U.S. Highway 75 and Interstate 
29. Gravel roads run along most section lines. 


3. McPaul-Kennebec-Colo association 


Level to gently sloping, silty soils that are well drained to 
poorly drained 


This association is in the valleys of the major tributaries 
of the Missouri River. It includes a narrow strip along the 
eastern edge of the Missouri River valley, where soils 
formed in tributary sediments. The tributary valleys are 
about 14 mile to 2 miles wide. The flood plains, or first bot- 
toms, are about 14 mile wide. Stream benches, or second 
bottoms, flank the larger streams and in most places are 
ee from the first bottoms by escarpments 5 to 30 feet 
high. 

This association makes up about 5 percent of the county. 
It is about 50 percent McPaul soils, about 25 percent Ken- 
nebec soils, about 10 percent Colo soils, and about 15 per- 
cent minor soils. 

The major soils of this association are on first bottoms. 
McPaul soils are calcareous and well drained to moderately 
well drained. They make up nearly all of the acreage in 
some valleys. Kennebec soils are neutral or slightly acid 
and are moderately well drained. Colo soils are slightly 
acid and poorly drained. 

The minor soils in this association are on stream benches. 
The Wadena and Salida soils in the Little Sioux River 
valley are underlain by gravel. A number of gravel pits 
are in this association. Soils along the West Fork of the 
Little Sioux River near the northern boundary of the 
county have gravel fairly near the surface. Most of the 
stream benches along the West Fork, the Maple River, and 
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other streams are covered with loess. Gravel, where pres- 
ent, is at a depth of 15 to 20 feet. Ida and Monona soils are 
on these benches. They are deep, well-drained, silty soils 
formed in loess. Napier and Castana soils are along the 
edges of the valleys. : 

Nearly all of this association is cultivated. A few low- 
lying areas, subject to frequent flooding, have been left in 
trees, and some of the steep escarpments are in trees or per- 
manent pasture. The main crops are corn, soybeans, oats, 
and a mixture of alfalfa and bromegrass. 

The first bottoms are subject to at least occasional flood- 
ing, unless protected by levees, but replanting is seldom 
necessary. The cropping system generally consists of corn 
and soybeans, The soils on stream benches are droughty 
where gravel is near the surface, but in many places the 
main hazard is erosion. A great deal of water from the 
uplands flows across these soils. Most areas are nearly level 
or gently sloping, and they are used mainly for row crops. 
Runoff needs to be controlled on the sloping areas to con- 
trol the loss of soil and water. 

The size of a typical farm is 300 to 400 acres. Many 
farms consist of bottom-land soils of this association and 
steep upland soils of another association. Livestock feed- 
ing is the major farm enterprise, but there is also a fair 
amount of cash-grain farming. State and U.S. highways 
parallel the rivers and streams in this association. Each 
valley has one or more towns. 


4. Ida-Hamburg association 


Steep and very steep, silty soils that are well drained to 
somewhat excessively drained 


This association (fig. 4) is on narrow ridgetops and 
long, steep hillsides. The steepest hills have small bench- 
like relief, or catsteps, that form prominent features of 
the landscape. The catsteps result from slumps. Most of 
the valleys are narrow and are dissected by deep, wide 
gullies that have vertical sides. 

This association makes up about 5 percent of the county. 
It is about 70 percent Ida soils, 12 percent Hamburg soils, 
and 18 percent minor soils. 

Ida and Hamburg soils are calcareous silt loams that 
formed in loess. Ida soils are well drained, and Hamburg 
soils are somewhat excessively drained. The main limita- 
tion to farming is the slope. 

Minor soils in the valleys, including those of the Napier, 
Kennebec, McPaul, and Castana series, are silty and 
slightly acid to moderately alkaline. The use of Napier and 
Castana soils is limited somewhat by the slope, which is as 
much as 20 percent in places. Steinauer soils, which formed 
in glacial till, are on the lower part of steep hillsides. They 
are more clayey and less permeable than other soils of this 
association. 

This association is used for growing feed for cattle and 
also hogs, sheep, and poultry. The steepest hills are left in 
native vegetation, such as big bluestem, little bluestem, 
and other native grasses. The soils in valleys and on con- 
cave foot slopes contain more moisture, and in places they 
support bur oak and other trees. The ridges and valleys 
that are wide enough are used for corn, soybeans, oats, and 
a mixture of alfalfa and bromegrass. Areas too steep for 
regular cultivation, but where farm machinery can be 
used, are left in semipermanent pasture consisting of 
bromegrass or bromegrass and alfalfa. 
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Figure 4.—Relationship of soils of associations 4 and 5 to topography and underlying material. 


Terraces and contour tillage are used to control runoff 
and erosion on cultivated fields. Large, level basin terraces 
built at the base of steep hills at the edge of the valleys 
check runoff, control rilling, and help slow the formation 
of large gullies. A number of dams and other gully control 
structures have been built in the smaller valleys as part 
of watershed programs. 

The size of an average farm in this association is 300 to 
400 acres, but some farms are as large as 500 to 1,000 acres, 
Livestock raising will probably remain the main source of 
income, but recreational uses of the soils are becoming in- 
creasingly important. The ponds produced by watershed 
projects, the scenery, and abundant deer and other wild- 
life make the association attractive as a recreational area. 
More than in other parts of the county, the roads in this 
association follow the ridges and valleys, rather than the 
section lines. 


5. Ida-Monona association 
Gently sloping to steep, silty soils that are well drained 


This association (see fig. 4) is on narrow, gently sloping 
ridgetops and long, sloping to steep hillsides. The area 
is dissected by numerous small valleys, where streams 
drain southwesterly into the Missouri River. Gullies 20 
to 50 feet deep are prominent features of the landscape. 
Soils on hillsides have slopes of 10 to 40 percent, and 


most of the steepest soil areas are along the larger stream 
valleys, 

This association makes up about 60 percent of the 
county. Ida and Monona soils each make up about 30 to 
40 percent of the association, and minor soils make up 
approximately 25 percent. 

Ida and Monona soils formed in loess, and they cover 
the ridgetops and most of the hillsides. They are medium 
textured, well drained, and moderately permeable. The Ida 
soils have a high content of lime. Monona soils are neutral 
or slightly aed. 

The minor soils are of the Steinauer, Napier, Kennebec, 
and McPaul series. Steinauer soils developed in glacial 
till on the lower part of rolling to steep hillsides. They 
are loamy and high in content of lime, and they contain 
many pebbles and stones. Napier and Kennebec soils oc- 
cupy the valleys. They formed in silty material deposited 
by water. They are deep, dark colored, silty, and neutral 
or slightly acid. McPaul soils occur in the larger stream 
valleys. They are stratified, silty, and calcareous. 

Livestock feeding is the major source of income for 
farmers in this association. Most farmers buy feeder cattle 
from out-of-state and fatten them for market, They raise 
grain for feed. Hogs raised for market are also important. 
Turkeys, sheep, chickens, and cash-grain crops are other 
sources of income. The major crops are corn, soybeans, 
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oats, and meadows of alfalfa and bromegrass; minor crops 
are grain sorghum, sweet clover, and other legumes and 
grasses. Crops grow well except in years when rainfall is 
below normal. 

An average farm in this association is about 240 acres 
in size, which is also the average size for the county. 
Contoured fields, terraces, gully control structures, and 
manmade ponds are common. The fields range from 10 to 
40 acres in size. This association has a good network of 
gravel and blacktop roads. Most of them run along section 
lines, but a few follow the valleys and ridgetops. 


6. Galva association 


Gently sloping and strongly sloping, dark-colored, silty 
soils that are well drained 


This association is on gently sloping ridgetops and slop- 
ing hillsides. In a few areas nearly all the soils are gently 
sloping, and in others the slope is no more than 9 percent. 
There are some steep hillsides near the Little Sioux River. 

This association makes up about 10 percent of the county. 
It is about 50 percent Galva soils and 50 percent minor 
soils, such as those of the Judson, Colo, and Steinauer 
series, 

Galva soils formed in loess. They are well drained and 
slightly acid in reaction. 

Judson and Colo soils occupy most of the valleys in the 
association. They are silty and slightly acid. Drainage is 
restricted on the Colo soils. Steinauer soils are on the more 
strongly sloping hillsides near the Little Sioux River. 
These are calcareous, loamy soils that formed in glacial till. 
Pebbles and stones are on the surface in many areas. 

Row crops are included in the cropping system on 
Galva soils and most of the soils in the valleys. Corn 
and soybeans are the main crops. Alfalfa, red clover, and 
bromegrass are used for meadows. The more strongly slop- 
ing soils are used for permanent pasture. Cash-grain crops 
and livestock operations are the major sources of income. 

Contour tillage and terraces are used to control erosion 
on the sloping soils of this association. The topography is 
such that a practical system of terraces with a minimum 
of short rows can be used in most places. Tile lines have 
been installed in most of the small valleys. Where there is 


no tile, field operations may be delayed a day or two by 
wetness. 

An average farm in this area is about 240 acres in size, 
and the trend is to increasing size. There is a network of 
paved roads throughout the association, and gravel roads 
run along most section lines. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
of Woodbury County. The approximate acreage and pro- 
portionate extent of each mapping unit are given in table 1. 

In the pages that follow, a general description of each 
soil series is given. Each series description has a short 
narrative description of a representative profile and a 
much more detailed description of the same profile, from 
which highly technical interpretations can be made. Fol- 
lowing the profile is a brief statement of the range in 
characteristics of the soils in the series, as mapped in this 
county. Color names and color symbols given are for a 
moist soil, unless otherwise indicated. Following the series 
description, each mapping unit in the series is described 
individually. For full information on any one mapping 
unit, it is necessary to read the description of the soil 
series as well as the description of the mapping unit. 
Miscellaneous land types, such as Alluvial land and River- 
wash, are described in alphabetic order along with other 
mapping units. 

Following the name of each mapping unit is a symbol 
in parentheses. This symbol identifies the mapping unit 
on the detailed soil map. At the end of the description of 
each mapping unit is listed the capability unit in which 
it has been placed. To find descriptions of these capability 
units, refer to the “Guide to Mapping Units.” 

The location and extent of the soils in the county are 
shown on the soil map. The State boundary shown on the 
maps in the survey is approximate. The boundary shown 
between Iowa and Nebraska was plotted from the U.S. 
Corps of Engineers base map dated January 30, 1940. This 
boundary was established as the State line by the Iowa- 
Nebraska Boundary Compact of 1948. 


TABLE 1.—Approximate acreage and proportionate extent of the soils 


i 
t 
Percent 


Soil Acres | Percent Soil Acres 

Albaton silty clay loam_._-____.--..-_.2-.-- 250 Q) Colo silt loam, calcareous overwash. --_ ~~~. --~- 1, 780 3 
Albaton clay... ..-______--- eee 8, 735 1.6 || Colo silty clay loam__.__-_-_------------_-- 3, 380 6 
Albaton clay, depressional__........_._-_____- 595 . 1 || Colo-Judson silty clay loams, 2 to 6 percent 

Alluvial land__.__._2-2- 222 eee 1, 525 £3 slopes 22a et even de ee eee dees 3, 470 fa6 
Blake silty clay loam__..__.-._-____-____.__-- 3, 825 .7 || Corley silt loam__......---------.-----.---- 175 () 
Blencoe silty clay_.........-._.---------.--- 3, 025 . 5 || Forney silty clay loam, calcareous overwash - - - 820 ; 1 
Blend silty clay_..._-._._.-_--.---. ---.___- 2, 700 .5 |) Forney clay_....--.--_ eee 4, 480 8 
Blend silty clay loam________.__._._-__.--_-- 295 .1 || Galva silty clay loam, 2 to 6 percent slopes_.__| 11, 835 | 2.1 


Blend silty clay loam, overwash_._.._______-- 180 () 


Borrow: Plt§o2) eee oe ee ee ee eS 520 il 
Calco silty clay loam_...__...-- 2.222 _ 510 al 
Carr fine sandy loam._.____-_._-.-__.--.-___- 3, 210 .6 
Castana silt loam, 15 to 20 percent slopes- ___-_ 2, 740 ao 
Castana-Gullied land complex, 6 to 20 percent 

SlOpPOS see este bec ane beck woos 1, 230 12 
Chute loamy fine sand, 5 to 18 percent slopes, 

severely eroded____._..-___--------------. 250 (4) 


Galva silty clay loam, 6 to 10 percent slopes, 


moderately eroded_______-.____.-_---_---- 12, 670 2.3 
Galva silty clay loam, 10 to 15 percent slopes, 

moderately eroded_.______.__._____-___-__- 2, 745 wo 
Grable silt loam..____.._-__.2_ 22 1, 080 2 
Grable silty clay loam___________-__---.----- 1, 170 12 
Hamburg silt loam, 30 to 75 percent slopes__..| 3, 325 .6 
Haynie silt loam______.__-___-------_------- 5, 885 |! 11 
Holly Springs silty clay loam_____.______---- 1, 025 2 
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TaBLE 1.—Approximate acreage and proportionate extent of the soils—Continued 


Soil Acres | Percent Soil Acres { Percent 
Ida silt loam, 2 to 6 percent slopes, severely Onawa silty clay.___.------.--------------- 4,770 9 
eroded. one ooo Sete ecieese eeu etek I, 285 . 2 || Owego silt loam, calcareous overwash--------- 235 (4) 
Ida silt loam, 6 to 10 percent slopes, severely Owego silty clay_...-.-._------------------- 2,155 4 
CV OCC a fat ee 23, 930 4.3 || Percival silty clay_..._.----..--------------- 955 .2 
Ida silt loam, 10 to 15 percent slopes, severely Riverwash.io.o-42ec255e sce scesu be eseesesne 580 wl 
eroded. beso eect ce teeeeeeecesek 62, 725 11.3 || Salida sandy loam, 5 to 9 percent slopes, 
Ida silt loam, 15 to 20 percent slopes, severely moderately eroded_______...-.------------ 130 (1) 
(5) 5.6 (=. eee Ue es ee ca cil 3,775 9.6 || Salida sandy loam, 9 to 18 percent slopes, 
Ida silt loam, 20 to 30 percent slopes, severely severely eroded____._-.----___------------ 395 el 
ChOdEOS oo ie eb tect et eet weteeesenesc 4, 170 2.5 || Salida sandy loam, 18 to 40 percent slopes, 
Ida silt loam, 30 to 40 percent slopes, severely severely eroded._.--___-_.--.------------- 240 i) 
CFOdEO ssp ot tees eee 2, 210 .4 || Salix silty clay loam__._-_-__..._.---------- 5, 565 1.0 
Judson silty clay loam, 2 to 6 percent slopes.....| 1, 865 .3 || Salix silty clay loam, overwash__-.-.--------- 340 .1 
Keg silt loam.__...__.-.--_...------------- 3, 575 .6 || Sarpy loamy fine sand, 1 to 5 percent slopes_ -- 7054 at 
Kennebec silt loam, 0 to 2 percent slopes_-_--- 7, 945 1.4 || Sarpy loamy fine sand, 5 to 18 percent slopes _ - 590u <1 
Kennebec silt loam, 2 to 6 percent slopes_-.----- 38, 610 6.9 |; Sarpy fine sandy loam, 0 to 2 percent slopes - -- 505, ot 
Lakeport silty clay loam..________..-------- 1, 555 .3 {| Sarpy soils and Alluvial land_.._______------- 405+ .1 
Luton silty clay loam__.___....-------------- 555 1 || Shelby loam, 5 to 14 percent slopes, moderately 
AGUtONCAY see one tee apace eee! 27,175 4.9 eroded. a2 osc oee ce eee eee eee we 205-7" 3) 
Made land ooe oe ee ee eee eee 190 Q) Shelby soils, 14 to 24 percent slopes, severely 
Margi opens oe ie Sia kweete Geb eee eee 1,170 12 OTOdCd 2 on coe Se ee eee SS 2554° (4) 
McPaul silt loam____._.-.-..--------------- 27, 820 5.0 || Solomon clay_.......-_-_-------.---------- 2, 6852, 25 
McPaul silt loam, frequently flooded___.------ 2, 345 . 4 || Solomon-Luton silt loams, calcareous overwash-| 1, 180+ .2 
McPaul, Albaton, and Blake soils_____.._---- 1, 785 . 8 || Spillville loam, frequently flooded...-_----~-- 7001 ae 
McPaul-Kennebec silt loams, 2 to 6 percent Steinauer clay loam, 5 to 14 percent slopes, 
slOpesi2 oe ws ecck tee cee cucdeeeusesse ue 13, 410 2. 4 GTOdGO 22 2.2 eke toeoe os toeceeensos 600 + lt 
Modale silt loam._._-.-----...------------- 2,275 .4 || Steinauer clay loam, 14 to 18 percent slopes, 
Modale silty clay loam___---.--------------- 2, 600 O moderately eroded._____.--.-_..---------- 810 wl 
Monona silt loam, 0 to 2 percent slopes-_ ~~. .-- 730 .1 || Steinauer clay loam, 18 to 25 percent slopes, 
Monona silt loam, 2 to 6 percent slopes_-_-_---- 3, 780 ak moderately eroded__..___-_-_..------------- 1, 180 2 
Monona silt loam, 2 to 6 percent slopes, mod- Steinauer-Shelby complex, 25 to 40 percent 
erately eroded____----------------------- 11, 675 2.1 slopes, moderately eroded__.-.------------ 3, 660+ 7 
Monona silt loam, 6 to 10 percent slopes, mod- Terril loam, 2 to 6 percent slopes_.._-_------- 2804. wt 
erately eroded__-..------~--------------- 33, 280 6.0 || Terril loam, 6 to 10 percent slopes_____-__---- 445 yo re 
Monona silt loam, 10 to 15 percent slopes, mod- Terril and Castana soils, 10 to 20 percent slopes... 390. rel 
erately eroded__.__.--------------------- 48, 800 8. 8 || Wadena loam, moderately deep, 2 to 5 percent 
Monona silt loam, 10 to 15 percent slopes, SlOPOSiet 2b ak Sa wR ee 275-4 = (4) 
severely eroded. _.---.------------------- 2, 050 .4 || Wadena loam, moderately deep, 5 to 9 percent 
Monona silt loam, 15 to 20 percent slopes, slopes, moderately eroded_...___---------- 2704 = (4) 
moderately eroded_._.-__-..-------------- 6, 855 1.2 |) Wadena silt loam, moderately deep, 0 to 2 
Monona silt loam, 15 to 20 percent slopes, percent slopes___.....----.-~------------- 390 a1 
severely eroded_......--------~----------- 1, 610 .3 || Wadena silt loam, moderately deep, 2 to 5 . 
Monona silt loam, 20 to 30 percent slopes, percent slopes_...__..__----.------------- 500-7 ol 
moderately eroded_..._-_..----__.--------- 3, 470 . 6 || Wadena silt loam, deep, 0 to 2 percent slopes___} 1, 520'T .3 
Moville silt loam__.._._.-_---.-.------------ 1, 520 .3 || Wadena silt loam, deep, 2 to 5 percent slopes_ - 425+ wl 
Naparclh ye oc ee oe esocecsteag see eteeeeies 1, 770 . 3 |) Waubonsie fine sandy loam____.______------- 340+ el 
Napier silt loam, 6 to 10 percent slopes_ -_~ -_- 17, 190 8.1 || Woodbury silty clay._...._-_.-_.---_.------ DS 760-4 1.0 
Napier-Castana silt loams, 10 to 15 percent Gravel pit.c concep cseeeooeeee odes tees ee 595 oi 
SlOpOSie aie oen nes tee ee ete 8, 900 1.6 
Napier-Gullied land complex, 2 to 10 percent ———— 
slOp6S_ = ence een ence cee emcee ee see 1, 525 3 TOtalencekhe oe sO ote ot eee Soci 557, 440 100. 0 
Onawa silt loam_.____--------.------------- 400 i 


1 Less than 0.05 percent. 


Albaton Series 


The Albaton series consists of moderately dark colored, 
poorly drained soils that formed in river sediments. These 
soils are clayey and stratified. They occur as broad areas 
at low elevations; some areas are in swales. They are level 
or nearly level. 

In a representative profile the plow layer is firm, very 
dark gray clay about 6 inches thick. It is underlain by 
stratified, firm and very firm, dark-gray or dark grayish- 
brown, calcareous clay. The underlying layers extend to a 
depth of 60 inches. 

420-440—72 2 


Permeability is slow or very slow, and the available 
moisture capacity is medium. The organic-matter content 
is low. The content of available nitrogen is low, of avail- 
able phosphorus is very low, and of available potassium is 
high. The surface layer and substratum are generally 
mildly alkaline or moderately alkaline and calcareous. 

Most areas of Albaton soils are cultivated. A few low- 
lying areas are left in pasture or trees. 

Representative profile of Albaton clay, in a soybean field 
about 8 miles northwest of Sloan, 50 feet west and 75 feet 
south of the northeast corner of NWIANWI, sec. 23, T. 86 
N., R. 47 W., on a level flood plain: 


Ap—0 to 6 inches, very dark gray (10YR 3/1 tending toward 
2.5Y) clay; weak, very fine, subangular blocky struc- 
ture that has some granular structure in upper 2 
inches; firm; mildly alkaline; calcareous; abrupt, 
smooth boundary. 

Cig—6 to 18 inches, dark grayish-brown (2.5Y 4/2) clay; few, 
fine, prominent, reddish-brown (5YR 4/4) mottles; 
moderate to weak, very fine and fine, subangular and 
angular blocky structure; firm; moderately alkaline; 
caleareous; clear, smooth boundary. 

C2g—-18 to 60 inches, stratified, dark-gray (5Y 4/1) and dark 
grayish-brown (2.5Y 4/2) clay; few, fine, prominent, 
reddish-brown (5YR 4/4) mottles, dark grayish brown 
(10YR or 2.5Y 4/2) at a depth of 22 to 27 inches and 
82 to 60 inches; common, pale-brown (10YR 6/3) 
mottles at a depth below 32 inches; weak, medium, 
subangular blocky structure breaking to strong, fine, 
angular blocky; very firm; moderately alkaline; 
calcareous. 


The Ap horizon is 6 to 10 inches thick. It ranges from very 
dark gray (10YR 3/1) to very dark grayish-brown (10YR 
or 2.5Y 3/2) clay, silty clay, or silty clay loam. 

The C horizon is silty clay or clay. It ranges from dark 
grayish brown (2.5Y 4/2) to dark olive gray (5Y 4/2) or 
olive gray (5Y 5/2) ; in places part of the matrix color is dark 
gray (N 4/0) to gray (5Y 5/1). An Ab horizon commonly occurs 
at a depth of 20 to 40 inches. These dark-colored horizons are 
4 to 8 inches thick, very dark gray in color, and range from 
silty clay loam to clay. The substratum also contains strata, up 
to 6 inches thick, of coarser textured sediments. 

In most places Albaton soils are mildly alkaline or moder- 
ately alkaline and calcareous. In places the upper few inches 
of the profile is neutral. 

Albaton soils are similar in texture to Luton soils, but are 
not so dark colored below the surface layer. They are asso- 
ciated with Forney, Onawa, Owego, and Percival soils. They 
contain more lime than Forney soils and have a thinner solum. 
The buried A horizon is not so common in Albaton soils, but 
where it occurs it is thinner and less distinct than in Forney 
soils, Albaton soils lack the silty and sandy layers that occur 
in the C horizon of Onawa, Owego, and Percival soils. 


Albaton silty clay loam (0 to 1 percent slopes) (155).— 
Except that the surface layer is very dark grayish-brown, 
friable silty clay loam, this soil has a profile like that de- 
scribed as representative for the series. 

This soil has a high water table, but it is not so wet as 
other Albaton soils. The surface layer is easier to till. If 
it is adequately drained, this soil can be worked earlier 
in spring and sooner after rains than Albaton clay. 

In most areas row crops are frequently included in the 
cropping system. (Capability unit I11Iw-1) 

Albaton clay (0 to 1 percent slopes) (154)—This soil 
has the profile described as representative for the series. It 
occupies broad areas that are as much as 500 or 600 acres in 
size. Thus, many farms have large areas of this soil that 
can be managed separately. 

Included with this soil in mapping was about 1,000 
acres where the soil is underlain at a depth of about 3 
feet by silty or sandy sediments, Interna] drainage is bet- 
ter in these included soils, partly because they are at 
slightly higher elevations than the typical Albaton soil. 

This soil is suited to row cropsif it is adequately drained. 
Wetness and a clayey surface layer limit its use for farm- 
ing. The surface layer becomes cloddy if worked when wet. 
(Capen ity unit I1Iw-1) 

Albaton clay, depressional (0 to 1 percent slopes) 
(945).—This soil occurs on bottoms of former river chan- 
nels and in distinct swales. 

Most areas are poorly suited to cultivated crops. Soil 
conditions are unfavorable, because of wetness and lack of 
adequate drainage. (Capability unit Vw—1) 


SOIL SURVEY 


Alluvial Land 


Alluvial land (0 to 2 percent slopes) (315) consists of 
areas of alluvium recently deposited on first bottoms of 
major streams in the county. The alluvial material varies 
widely in color and texture and is distinctly stratified. 
Generally, Alluvial land consists of light-colored deposits 
of silt and sand mixed with layers of dark-colored, clayey 
material. The areas are undulating, frequently flooded, 
and subject to change by deposition. Sediment of silt or 
sand is laid down on the areas each year when the streams 
overflow. 

Much of Alluvial land is wooded and cut by shallow, 
old meanders and oxbows. Some of the old stream chan- 
nels are filled with water and cannot be crossed with farm 
machinery. Other areas have a cover of willow and cotton- 
wood saplings and are wet for long periods. 

Alluvial land has limited value for farming unless it is 
cleared, smoothed, and drained. It provides pasture in 
some areas and is used as habitat for wildlife. (Capability 
unit Vw-1) 


Blake Series 


The Blake series consists of moderately dark colored, 
somewhat poorly drained, silty soils that formed in river 
sediments, These soils occur at elevations midway between 
swales and the highest points on the landscape. They are 
nearly level. 

In a representative profile the plow layer is very dark 
grayish-brown, calcareous silty clay loam about 8 inches 
thick. The substratum is friable, calcareous, very dark 
grayish-brown and dark grayish-brown silty clay loam 
that grades to very friable, stratified, dominantly gray- 
ish-brown silt loam at a depth of about 20 inches. 

Permeability is moderately slow to moderate in the 
upper part of the profile and moderate or moderately rapid 
in the underlying layers. The organic-matter content is 
low. The available moisture capacity is high. The rooting 
zone is deep. The content of available phosphorus and 
nitrogen is low, and the content of available potassium is 
high. The soils are mildly alkaline or moderately alkaline 
and calcareous. 

Most areas of Blake soils are used for crops. 

Representative profile of Blake silty clay loam, in a 
cornfield about a mile north of the Sioux City Municipal 
Airport, 300 feet west and 200 feet north of the southeast 
corner of NE1, sec. 24, T. 88 N., R. 48 W., on a level flood 
plain: 

Api—0 to 3 inches, very dark grayish-brown (10YR to 2.5Y 
8/2) light silty clay loam; few, fine, distinct, pale- 
brown to pale-olive (10YR 6/38 to 5Y 6/3) mottles; 
moderate, very fine and fine, granular structure; fri- 
able; common, dark reddish-brown (5YR 3/3), partly 
decomposed organic matter; mildly alkaline; calcare- 
ous; abrupt, smooth boundary. 

Ap2—3 to 8 inches, very dark grayish-brown (10YR to 2.5Y 
8/2) light silty clay loam; few, fine, distinct, pale- 
brown to pale-olive (10YR 6/3 to 5Y 6/3) mottles; 
weak, coarse, subangular blocky structure breaking to 
moderate, very fine and fine, granular; common, dark 
reddish-brown (5YR 3/3), partly decomposed organi¢e 
matter; mildly alkaline; calcareous; abrupt, smooth 
boundary. 
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C1—8 to 20 inches, stratified, very dark grayish-brown (10YR 
to 2.5¥ 8/2) and dark grayish-brown (10Y¥R to 2.5Y 
4/6) light silty clay loam; few, fine, distinct, pale- 
brown to pale-olive (10YR 6/3 to 5Y 6/3) mottles to 
a depth of 18 inches; weak, fine, subangular blocky 
structure and moderate, very fine, granular and sub- 
angular blocky structure to a depth of 18 inches; 
moderate, very fine, granular structure below; friable ; 
common worm casts; horizontal, pale-brown to pale- 
olive (10YR 6/3 to 5Y 6/8) krotovinas, 314 inches in 
diameter; moderately alkaline; calcareous; gradual, 
smooth boundary. 

IIC2—20 to 60 inches, stratified, dominantly grayish-brown 
(2.5Y 5/2 tending toward 2.5Y 5/3) silt loam; com- 
mon, fine, prominent, strong-brown (7.5YR 5/6) and 
dark reddish-brown (5YR 3/3) mottles; bedding evi- 
dent; very friable; moderately alkaline; calcareous. 


The Ap horizon is 6 to 10 inches thick. In places it is very 
dark gray (10YR 3/1). 

The C1 horizon has a clay content of 28 to 35 percent overall, 
but individual strata may exceed 35 percent. Colors range fro:u 
very dark grayish brown (10YR 3/2) to olive brown (2.5Y 4/4) 
in this horizon. At a depth of 15 to 30 inches, the C1 horizon 
grades to a IIC horizon. The IIC horizon is stratified, very fri- 
able silt loam or loam that consists of 15 to 40 percent sand and 
very fine sand. The Cl and IIC horizons contain some dark- 
gray to strong-brown motiles. Reaction is mildly alkaline to 
moderately alkaline, except in the Ap horizon, where it is neu- 
tral in some places. 

Blake soils are associated with Onawa, Haynie, and Grable 
soils. Blake soils differ from Onawa soils in having silty clay 
loam rather than silty clay in the uppermost 2 feet. Haynie 
soils are silt loam throughout. Blake soils are not underlain by 
sand, as are the Grable soils. 


Blake silty clay loam (0 to 2 percent slopes) (144).— 
Small areas of this soil, about 5 to 20 acres in size, are near 
the Missouri River channel. Many of these areas are long 
and narrow. Farther from the river are larger areas, a few 
as much as 200 or 300 acres in size. Some of this soil can be 
managed separately. Included with this soil in mapping 
are small areas that have a sandy or clayey surface layer. 

This soil is well suited to row crops, and it is intensively 
cultivated. There are no serious limitations to use. Field- 
work is sometimes delayed where this soil is associated with 
patches of clayey soil. (Capability unit I-1) 


Blencoe Series 


The Blencoe series consists of dark-colored, somewhat 
poorly drained to poorly drained, clayey soils that formed 
in river sediments. These soils occur as broad areas on bot- 
tom lands. They are at intermediate elevations in the Mis- 
souri River valley. They are nearly level. 

In a representative profile the surface layer is about 19 
inches thick. It is black silty clay that grades to heavy silty 
clay loam or light silty clay in the lower part. The subsoil, 
about 17 inches thick, is mainly dark grayish-brown, 
friable silty clay loam that grades to silt Joam. The sub- 
stratum is grayish-brown, calcareous silt loam. 

The available moisture capacity is high. The content of 
organic matter is high. Permeability is very slow in the 
clayey surface layer and moderate in the underlying silty 
clay loam or silt loam. The content of available nitrogen is 
generally medium or low, the content of phosphorus is 
very low, and the content of available potassium is high. 
Reaction is generally neutral in the surface layer. 

Nearly all areas of these soils are used for crops. 

Representative profile of Blencoe silty clay, in a corn- 
field 650 feet west and 518 feet south of the northeast 


corner of NW}, sec. 8, T. 86 N., R. 46 W., on a level flood 
plain: 

Ap1—O to 2 inches, black (10YR 2/1) silty clay; cloddy, break- 
ing to moderate, very fine, granular structure; firm; 
neutral; abrupt, smooth boundary. 

Ap2-—-2 to 7 inches, black (10YR 2/1) silty clay; weak, me- 
dium, subangular blocky structure breaking to strong, 
very fine and fine, angular and subangular blocky; 
firm; neutral; clear, smooth boundary. 

Al-—-7 to 13 inches, black (10YR 2/1) heavy silty clay loam 
or light silty clay ; few, fine, prominent, brown (7.5YR 
4/4) mottles; weak, medium, subangular blocky struc- 
ture breaking to strong, fine, granular and strong, 
very fine, subangular blocky; firm; neutral; clear, 
smooth boundary. 

A83—13 to 19 inches, black (10YR 2/1) to very dark gray (10YR 
3/1) heavy silty clay loam or light silty clay ; few, fine, 
prominent, brown (7.5YR 4/4) mottles; weak, fine and 
medium, subangular blocky structure breaking to 
strong, fine, granular; firm; mildly alkaline; noncal- 
careous; clear, smooth boundary. 

Bi—19 to 24 inches, very dark gray (10YR 3/1) silty clay 
loam; common, fine, prominent, strong-brown (7.5YR 
5/6) mottles; weak, fine and medium, subangular 
blocky structure breaking to moderate, fine, granular 
and moderate, very fine, subangular blocky; friable; 
mildly alkaline; calcareous; clear, smooth boundary. 

B2—24 to 30 inches, dark grayish-brown (2.5Y¥ 4/2) light silty 
clay loam; common, fine, prominent, strong-brown 
(7.5YR 5/6) mottles; weak, fine and medium, subangu- 
lar blocky structure breaking to moderate, very fine, 
subangular blocky; friable; calcium carbonate con- 
cretions; mildly alkaline; calcareous; clear, smooth 
boundary. 

IIB3—30 to 36 inches, dark grayish-brown (2.5Y¥ 4/2) silt loam; 
many, fine, distinct, light olive-brown (2.5Y 5/4) mot- 
tles; moderate, very fine, subangular blocky structure ; 
friable; calcium carbonate concretions; moderately 
alkaline; calcareous; gradual, smooth boundary. 

IIC-—36 to 60 inches, grayish-brown (2.5Y 5/2) silt loam; mas- 
sive; friable ; moderately alkaline ; calcareous. 


The A horizon is 15 to 20 inches thick. The lower part of the 
A horizon ranges from silty clay to heavy silty clay loam and 
in most places is mottled. The mottles range from few to 
common in abundance and from brown to reddish brown in 
color. Reaction is neutral or slightly acid. 

The B horizon generally extends to a depth of 30 to 40 inches. 
It is typically neutral or mildly alkaline, but in some places it 
is moderately alkaline in the lower part. In places the B1 
horizon is very dark grayish brown (10YR or 2.5Y 3/2) and 
the B2 and B38 horizons are grayish brown (2.5Y 5/2). The C 
horizon commonly has thin strata of silty clay loam and silty 
clay. 

Blencoe soils are similar in texture to Onawa soils, but the 
depth to calcareous material is greater. In addition, Blencoe 
soils are not stratified. In these soils the A horizon is thicker 
and has a higher organic-matter content than that of Onawa 
soils. Blencoe soils are associated with Blend soils, but they lack 
the silty clay IIAb and II1Bg horizons that occur in those soils. 


Blencoe silty clay (0 to 1 percent slopes) (44)—This soil 
is in the central and eastern parts of the Missouri River 
valley. Individual areas are about 10 to 100 acres in size. 
In the central part of the valley, this soil lies along the 
edges of slightly higher bottom lands and is associated with 
silty, moderately well drained soils. In the eastern part of 
the valley, it is surrounded by wetter soils. 

This soil is used intensively for row crops, and it is suited 
to such use if drainage is adequate. The main limitation to 
farming is wetness. If the soil is worked while wet, the sur- 
face layer puddles easily. It is subject to cloddiness. (Capa- 
bility unit IIw-2) 
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Blend Series 


The Blend series consists of dark-colored, poorly 
drained, clayey and silty soils that formed in river sedi- 
se in the Missouri River valley. These soils are nearly 
evel. 

In a representative profile the surface layer is black to 
very dark gray silty clay about 14 inches thick. The subsoil 
is dark grayish-brown, friable light silty clay loam about 
9 inches thick. Below this is a black to very dark gray, very 
firm clayey layer, about 8 inches thick, that is probably 
the surface layer of an older soil buried by more recent 
sediments. This layer is underlain by very firm, dark-gray 
to gray, calcareous silty clay or clay. 

Permeability is very slow in the silty clay and clay 
layers and moderately slow in the silty clay loam layer. The 
available moisture capacity is medium. The organic- 
matter content is high. The content of available nitrogen 
is medium or low, the content of available phosphorus is 
very low, and the content of available potassium generally 
is high. The surface layer is neutral or slightly acid. The 
rooting zone is deep, but root growth is restricted in places 
where the underlying clay is waterlogged. 

Nearly all areas of these soils are used for crops. 

Representative profile of Blend silty clay, in a soybean 
field 214 miles south of Luton, 100 feet west and 110 feet 
south of the northeast corner of NW1, see. 5, T. 86 N., R. 
46 W.,on a level flood plain: 


Ap—0 to 7 inches, black (N 2/0) to very dark gray (N 3/0) 
heavy silty clay; moderate, coarse, angular blocky 
structure; and moderate, fine and medium, subangular 
blocky structure; firm; neutral; abrupt, smooth 
boundary. 

A1—7 to 14 inches, black (N 2/0) to very dark gray (N 3/0) 
heavy silty clay; moderate, fine to coarse, subangular 
blocky structure; firm; slightly acid; clear, smooth 
boundary. 

IIB—14 to 23 inches, dark grayish-brown (2.5Y 4/2) light silty 
clay loam; common, fine, distinct, yellowish-brown 
(10YR 5/6) mottles ; moderate, fine and medium, gran- 
ular and subangular blocky structure; friable; abun- 
dant black worm casts; mildly alkaline; noncal- 
careous; abrupt, smooth boundary. 

IIIAb—23 to 31 inches, black (N 2/0) to very dark gray 
(N 3/0) heavy silty clay ; moderate, very fine and fine, 
subangular blocky structure; very firm; shiny ped sur- 
faces; mildly alkaline; noncaleareous; gradual, 
smooth boundary. 

IIIBg—31 to 72 inches, dark-gray (5Y 4/1 ) to gray (5Y 5/1) 
silty clay or clay; moderate, very fine and fine, sub- 
angular blocky structure; very firm; shiny ped sur- 
faces; mildly alkaline; calcareous at a depth of 40 to 
72 inches; gradual, smooth boundary. 


The A horizon is silty clay or silty clay loam 10 to 18 inches 
thick. 

The IIB horizon is generally 8 to 12 inches thick, but it 
ranges from 6 to 20 inches in thickness. It is generally dark 
grayish brown (10YR or 2.5Y 4/2 or 5/2), but it is mottled in 
places and has a chroma of 8 or 4. The ITB horizon is generally 
silty clay loam, but in places it is silt loam and loam. Reaction 
of the A horizon is neutral or slightly acid. It ranges from 
neutral to mildly alkaline in the IIB horizon. 

The TIIAb horizon (a buried soil) is at a depth of about 15 
to 30 inches. This horizon is 8 to 12 inches thick. 

The IIIBg horizon ranges from dark gray (10YR to 5Y 4/1) 
to grayish brown (2.5Y 5/2) and light brownish gray (2.5Y 
6/2). In many places there are few to common mottles that 
range from 4 to 6 in chroma. The IIIAb horizon is neutral or 
mildly alkaline, and the IIIBg horizon is mildly alkaline or 
moderately alkaline and calcareous. 

Blend soils are associated with Blencoe, Luton, Solomon, 
Woodbury, and Napa soils. All of these soils have a dark color 


and clayey texture, but, except for Blencoe soils, none of the 
associated soils has the silty clay loam B horizon characteristic 
of the Blend soils. Blend soils have a buried silty clay horizon 
at a depth of about 2 feet, but Blencoe soils do not. Blend soils 
are similar in texture to Owego soils, but the A horizon is 
thicker and the Ab horizon is darker. 


Blend silty clay (0 to 1 percent slopes) (244)—This 
soil has the profile described as representative for the 
series. In places the silty clay surface layer extends to a 
depth of about 20 inches. Drainage is slightly better in 
areas where the subsoil is thicker and less clayey. Indi- 
vidual areas of this soil are as large as 300 to 400 acres. 

The soil has a seasonal high water table. The surface 
layer is easily puddled if worked when wet. This soil is 
suited to cultivation if drainage is adequate. It can be 
used intensively for row crops. (Capability unit IIIw-1) 

Blend silty clay loam (0 to 1 percent slopes) (245).— 
This soil has a surface layer of friable, black to very dark 
gray silty clay loam. The subsoil is slightly less mottled 
and less clayey than that described as representative for 
the series. Individual areas of this soil are about 10 to 40 
acres in size, and they are mostly at medium to high eleva- 
tions compared with adjacent soils, A few areas are in nar- 
row swales, 

Where this soil is on narrow rises on bottom lands, it 
is generally surrounded by poorly drained, clayey soils. 
If the wetter parts of these fields are adequately drained, 
there is little hazard of wetness. Where this soil is in a 
swale or adjacent to better drained soils at higher eleva- 
tions, it needs artificial drainage. 

In many places, especially in elongated areas at slightly 
higher elevations, a siltier, better drained soil is included 
with this soil in mapping. In such areas, wetness is not so 
severe a hazard as on other Blend soils. 

This soil is well suited to cultivation if drainage is 
adequate. It is used intensively for row crops. Tillage is 
easier on this soil than on Blend silty clay. (Capability 
unit IIw-2) 

Blend silty clay loam, overwash (0 to 1 percent slopes) 
(850)—This soil has about 6 to 15 inches of friable, dark 
grayish-brown, calcareous, silty overwash over the original 
surtace layer. This layer is less fertile than the older buried 
surface layer. The subsoil is less mottled and less clayey 
than that of other Blend soils. Most areas are in narrow 
swales near the town of Salix. 

Wetness is a limitation, and surface drains are used 
to remove excess water. Although the overwash is low 
in organic-matter content, this soil generally has good 
tilth. ‘i 

This soil is well suited to cultivation if drainage is ade- 
quate. It is used intensively for row crops. Generally, this 
soil is lower in content of available nitrogen and phos- 
phorus than other Blend soils. (Capability unit IIw-2) 


Borrow Pits 


Borrow pits (BP) are areas where soil material has been 
dug up and hauled away for use in highway construction. 
They include soils of all textures except sand and loamy 
sand. They are low in organic-matter content and fertility. 
Borrow pits are on bottom lands. 

Because they are 2 to 3 feet lower than the surrounding 
soils, water stands on the surface in many places. If they 
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are dry enough at planting time, some of these areas are 
used for crops. Use of these areas for crops is risky, how- 
ever, because long, wet periods are likely to drown out the 
crops or prevent harvest. (Capability unit Vw-—1) 


Calco Series 


The Calco series consists of dark-colored, poorly 
drained, silty soils that formed in river sediments. These 
soils are nearly level. 

In a representative profile the uppermost 9 inches is cal- 
careous silty clay loam washed in from the nearby hills. 
Below this 1s the original surface layer of black and very 
dark gray, calcareous silty clay loam about 20 inches thick. 
The subsoil is very dark gray and dark gray, firm, cal- 
careous silty clay loam about 21 inches thick. It is under- 
lain by very dark gray, firm, calcareous silty clay. 

Permeability is moderately slow, and the available mois- 
ture capacity 1s high. The organic-matter content is high. 
The content of available nitrogen is medium or low, the 
content of available phosphorus is generally very low, and 
the content of available potassium is low or very low. Re- 
action is moderately alkaline, and these soils are calcare- 
ous. The rooting zone is deep, except where root growth is 
restricted by a high water table. 

Most areas of Calco soils are used for crops. 

Representative profile of Calco silty clay loam, in a 
plowed field about 3 miles east of Hornick, 250 feet west 
and 60 feet south of the northeast corner of sec. 26, T. 
86 N., R. 45 W., on a level flood plain: 


Ap—0 to 7 inches, very dark gray (10YR 8/1) light silty clay 
loam that has a 5 percent mixing of black (10YR 
2/1) ; few, fine, distinct, light yellowish-brown (10YR 
6/4) mottles; weak, coarse, subangular blocky struc- 
ture breaking to moderate, fine, granular; friable; 
moderately alkaline; calcareous; clear, smooth 
boundary. 

Cg—7 to 9 inches, very dark gray to dark gray (N 3/0 to 4/0) 
light silty clay loam; common, fine, prominent, light 
yellowish-brown (10YR 6/4) mottles; weak, coarse, 
subangular blocky structure breaking to weak, very 
fine, subangular blocky and granular; friable; mod- 
erately alkaline; calcareous; abrupt, smooth boundary. 

A1l—9 to 25 inches, black (N 2/0) silty clay loam tending 
toward very dark gray (N 3/0) in the lower part; 
few, fine, prominent, light yellowish-brown (10YR 
6/4) mottles at a depth of 9 to 14 inches; weak, coarse, 
subangular blocky structure breaking to moderate, 
very fine, granular and subangular blocky; friable; 
moderately alkaline; calcareous; gradual, smooth 
boundary. 

A38—25 to 29 inches, very dark gray (N 3/0) silty clay loam; 
strong, very fine, subangular blocky and granular 
structure; friable; moderately alkaline; calcareous; 
gradual, smooth boundary. 

B2g—29 to 40 inches, very dark gray (5Y 3/1) silty clay loam; 
common, medium to coarse, prominent, light-gray (5Y 
7/2) mottles; moderate, fine to medium, prismatic 
structure and moderate, coarse, subangular blocky; 
firm; moderately alkaline; calcareous; gradual, 
smooth boundary. 

B38g—40 to 50 inches, dark-gray (5Y 4/1) silty clay loam; com- 
mon, fine, prominent, yellowish-brown (10YR 5/4) 
mottles; moderate, very fine and fine, subangular 
blocky structure; firm; moderately alkaline; calcare- 
ous; gradual, smooth boundary. ; 

IICg—50 to 89 inches, very dark gray (N 3/0 to 5Y 3/1) silty 
clay ; massive; firm ; calcareous. Lt 


The A horizon is light or medium silty clay loam 24 to 40 
inches thick. It is typically black (N 2/0 or 10YR 2/1) but 
ranges to very dark gray (N 3/0 or 10YR 3/1), especially in 


the lower part. In places there is a 6- to 12-inch layer of 
overwash that consists of very dark grayish-brown (10YR 3/2) 
or very dark gray (10YR 3/1) silt loam or light silty clay 
loam. Snail shells are in the A horizon in some areas. 

The Bg horizon is dark gray (N 4/0 or 10YR to 5Y 4/1) 
or very dark gray (N 3/0 or 10¥R to 5Y 3/1). The texture 
is similar to that of the A horizon, Few or common yellowish- 
brown to light-gray (5Y 7/2) mottles are in the B horizon 
and, in places, in the lower part of the A horizon. Snail shells 
are in the B horizon in many places. The silty clay IICg 
horizon does not occur in all places, 

The Calco, Holly Springs, Napa, and Solomon soils are all 
dark colored and have a high content of lime. Calco soils 
have less clay in the B horizon than Solomon, Napa, and 
Holly Springs soils. They have a less clayey A horizon than 
Solomon and Napa soils. 

Calco silty clay loam (0 to 1 percent slopes) (733).— 
This soil is on bottom lands. Some of the areas are 40 
acres or more In §1zZe. 

Included in mapping in many places are small areas 
that have a clayey substratum at a depth of 30 to 40 inches. 
Those areas have a higher water table and are harder to 
drain than the Calco soil. ; 

This soil can be drained artificially. In many places it 
receives excess water from the higher adjacent soils. __ 

This soil is used intensively for row crops. (Capability 
unit IT w-2) 


Carr Series 


The Carr series consists of stratified, light-colored, some- 
what excessively drained, loamy soils that formed in river 
sediments. These soils occupy rises in the Missouri River 
valley. They are nearly level to undulating. 

In a representative profile the surface layer is dark 
grayish-brown, calcareous fine sandy loam about 6 inches 
thick. The substratum has dominantly grayish-brown 
strata of calcareous fine sandy loam and loamy fine sand. 

Permeability is moderately rapid. The available mois- 
ture capacity is generally medium, but it varies greatly ac- 
cording to the number, thickness, texture, and depth of 
layers in the substratum. These layers are as much as 6 
inches thick, and they range from clay to sand. The or- 
ganic-matter content is low, and the content of available 
nitrogen and phosphorus is low or very low. The content 
of available potassium is generally high. These soils are 
moderately alkaline and calcareous. 

These soils are mainly used for crops. 

Representative profile of Carr fine sandy loam, in a 
cornfield 950 feet east and 390 feet south of the northwest 
corner of NEY, sec. 5, T. 86 N., R. 47 W., on a nearly 
level flood plain: 

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam ; weak, fine, subangular blocky structure; loose; 
moderately alkaline; calcareous; abrupt, smooth 
boundary. 

C1—6 to 23 inches, stratified, dark grayish-brown (10YR 4/2) 
fine sandy loam and very dark grayish-brown (10YR 
3/2) and brown (10YR 4/3) loamy fine sand; few, 
fine, distinct, dark reddish-brown (5YR 2/2) and 
reddish-brown (5YR 4/4) mottles at a depth below 
14 inches; very weak, medium, subangular blocky 
structure; very friable; moderately alkaline; calcar- 
eous; abrupt, smooth boundary. 

C2—23 to 33 inches, stratified, grayish-brown (2.5Y 5/2) and 
light olive-brown (2.5Y 5/4) fine sandy loam; few, 
fine, prominent, yellowish-red (5YR 5/6) mottles; 
single grain; loose; moderately alkaline; calcareous; 
abrupt, smooth boundary. 
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C3—33 to 70 inches, stratified, dark grayish-brown (10YR 4/2) 
and grayish-brown (2.5Y 5/2) loamy very fine sand; 
few, fine, prominent, yellowish-red (SYR 5/6) mot- 
tles; single grain; loose; moderately alkaline; cal- 
careous. 


In noncultivated areas the Al horizon is very dark grayish 
brown (10YR 3/2) and up to 6 inches thick. The Ap or Al 
horizon generally has a high content of very fine sand. The 
texture ranges from very fine sandy loam to sandy loam but 
is typically fine sandy loam. Reaction is neutral to moderately 
alkaline. 

The C horizon is dominantly fine sandy loam in texture, but 
it ranges from sandy loam to very fine sandy loam. The colors 
range from dark grayish brown (10YR or 2.5Y 4/2) or gray- 
ish brown (10YR or 2.5Y 5/2) to brown (10YR 4/3) or light 
olive brown (2.5Y 5/4). Clayey or silty strata, 144 inch to 6 
inches thick are common. Yellowish-brown (10YR 5/6), yel- 
lowish-red (SYR 5/6), and reddish-brown (7.5YR 5/4) mottles 
occur in some of these layers. 

Carr soils are associated with Haynie, Grable, Waubonsie, 
Modale, and Sarpy soils. The Carr soils are sandier through- 
out than Haynie soils and sandier in the uppermost 2 feet than 
Grable soils. They lack the underlying clayey layer present in 
Waubonsie or Modale soils. Carr soils are not so sandy as 
Sarpy soils, which have a loamy fine sand or fine sand C 
horizon. 

Carr fine sandy loam (0 to 2 percent slopes) (538).— 
Most individual areas of this soil are 10 to 40 acres In size. 
Many are on long and narrow convex rises. This soil is gen- 
erally slightly higher in elevation than most of the as- 
sociated soils, but height above the riverbank is variable. 

Included with this soil in mapping are some short, slop- 
ing remnants of old streambanks that drop to lower eleva- 
tions. Also included in a few places are soils that are 
sandier than the Carr soil. 

This soil is droughty in years of average or below-aver- 
age rainfall. It is easily tilled, and response to high-level 
management is good. This soil is suited to cultivation and 
can be used intensively for row crops. Where this soil is 
associated with finer textured soils, it is generally culti- 


vated along with them. (Capability unit IIs-1) 


Castana Series 


The Castana series consists of well-drained, silty soils 
that formed in material washed or slumped from sur- 
rounding hillsides. These soils are generally moderately 
dark colored in the surface layer. They occupy foot slopes 
along the edges of the valleys. The slope ranges from 6 to 
20 percent. 

In a representative profile the surface layer is silt loam 
about 18 inches thick. It is very dark brown to very dark 
grayish brown in the upper part and very dark grayish 
brown and dark grayish brown in the lower part. The next 
layer is very dark grayish-brown and dark grayish-brown, 
very friable, calcareous silt loam about 12 inches thick. 
This layer has properties of both the surface layer and the 
substratum. The substratum is dark grayish-brown, very 
friable, calcareous silt loam. 

Permeability is moderate, and the available moisture 
capacity is high. The organic-matter content is medium. 
The content of available phosphorus is low or very low, 
and the content of available nitrogen is low. The content 

_ of available potassium is medium or high, and the content 
of lime is high. The rooting zone is deep. Castana soils are 
neutral to moderately alkaline and calcareous in the up- 


permost 12 inches and mildly alkaline or moderately alka- 
line and calcareous below. 

The use of these soils depends a great deal on the width 
of the valleys. In the narrow upper reaches of the valleys, 
Castana soils are generally managed with the hillsides for 
pasture, In the lower parts of the valleys, they are usually 
cropped along with soils where the slope is 1 to 15 percent. 

Representative profile of Castana silt loam, in a field of 
bromegrass, about 5 miles east of Hornick, about 700 feet 
north of the southeast corner of SW14NW 4, sec. 31, T. 86 
N., R. 44 W., on an east-facing 17 percent slope: 


Api—0 to 5 inches, very dark grayish-brown (10YR 3/2) to 
very dark brown (10YR 2/2) silt loam, dark grayish 
brown (10YR 4/2) when dry; moderate, fine, granu- 
lar structure; very friable; neutral; noncalcareous; 
clear, smooth boundary. 

Ap2—5 to 10 inches, very dark grayish-brown (10YR 3/2) to 
very dark brown (10YR 2/2) silt loam ; weak, medium, 
subangular blocky structure; very friable; neutral; 
nonealcareous; clear, smooth boundary. 

A12—10 to 18 inches, very dark grayish-brown (10YR 3/2) 
and dark grayish-brown (10YR 4/2) silt loam, grayish 
brown (10YR 5/2) when dry; weak, fine and medium, 
subangular blocky structure breaking to weak, coarse, 
prismatic; very friable; mildly alkaline; calcareous; 
gradual, smooth boundary. 

AC—18 to 30 inches, very dark grayish-brown (10YR 3/2) 
and dark grayish-brown (10YR 4/2) silt loam; weak, 
fine and medium, subangular blocky structure break- 
ing to weak, coarse, prismatic; very friable; moder- 
ately alkaline; calcareous; diffuse, smooth boundary. 

C—230 to 60 inches, dark grayish-brown (10YR 4/2) silt loam; 
very weak, fine and medium, subangular blocky 
structure to massive; very friable; few calcium car- 
bonate concretions; moderately alkaline; calcareous. 


The A horizon is 12 to 24 inches thick. It ranges from 
neutral to moderately alkaline and is calcareous within a 
depth of about 12 inches. In many areas up to 12 inches of 
yellowish-brown, calcareous silt loam overwash covers the 
original surface layer. 

The AC horizon is lacking in some places, In many places 
very dark grayish-brown colors are at a depth of 24 inches 
or more, which is deeper than is typical for the series. 

The C horizon ranges from dark grayish brown (10YR 4/2) 
to yellowish brown (10YR 5/4). It is mildly or moderately 
alkaline and calcareous. 

Castana soils are associated with Ida, Hamburg, Napier, and 
Kennebec soils. Castana soils differ from Ida and Hamburg 
soils in having a thicker A horizon. They have a thinner A 
horizon than Napier or Kennebec soils, and, unlike those soils, 
are calcareous. 

Castana silt loam, 15 to 20 percent slopes (3E).—This 
soil has the profile described as representative for the 
series. It occupies strips, 100 to 400 feet wide, along the 
edges of the valleys. 

Many valleys in the county are split by a deep, actively 
cutting gully. On each side of the gully is a strip made 
up of this soil and other, less strongly sloping soils. The 
soils near the heads of drainageways are too narrow to 
cultivate. Larger areas generally are cultivated. 

This soil is suited to cultivation if erosion is adequately 
controlled. Basin terraces are built upslope on this Castana 
soil and at the base of steep uplands (fig. 5). Some areas 
of this soil are planted to row crops part of the time. 
Many areas are planted to grass and legumes and are 
rowcropped only when renovation is necessary. (Capabil- 
ity unit [Ve-1) 

Castana-Gullied land complex, 6 to 20 percent slopes 
(983E|—The Castana soil in this complex has the profile 
described as representative for the series. In each area, this 
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soil is associated with a deep, active gully that makes 
farming impractical. The gullies are as much as 40 feet 
deep and are wide. They have vertical sides, and most have 
active side gullies. 

Nearly all the acreage is used for permanent pasture. Re- 
claiming the areas would necessitate building terraces on 
adjoining hillsides, installing erosion control structures 
downstream, bulldozing the gullies, and establishing 
grassed waterways. In many places even these measures 
will not result in good cropland, because the valley is too 
narrow and the reclaimed land must be combined in fields 
with steep hillsides. (Capability unit VITe-1) 


Chute Series 


The Chute series consists of light-colored, excessively 
drained, sandy soils that formed in wind-deposited sand. 
These soils occupy 5- to 10-acre areas on ridgetops and 
hillsides. They are surrounded by silty soils. The slope 
ranges from 5 to 18 percent. 

In a representative profile the surface layer is dark 
grayish-brown, calcareous loamy fine sand about 7 inches 
thick. It is underlain by yellowish-brown, loose, calcareous 
loamy fine sand. This underlying material is at least 5 or 
6 feet thick in most places. 

Permeability is rapid, and the available moisture capac- 
ity is low. The content of organic matter, available phos- 
phorus, and nitrogen is very low. The content of available 
potassium is medium. The rooting zone is deep, but in 
many years root growth is restricted by lack of moisture. 
These soils are moderately alkaline and calcareous 
throughout. 

Chute soils are generally cultivated along with the asso- 
ciated. Monona and Ida soils. 

Representative profile of Chute loamy fine sand, in an 
alfalfa field about 4 miles north of Moville, 740 feet west 
and 280 feet north of the southeast corner of NEi, sec. 
6, T. 89 N., R. 44 W., on a northwest-facing 6 percent 
slope: 

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loamy fine 
sand; weak, medium and coarse, subangular blocky 
structure breaking to weak, fine,‘granular; very fri- 
able to loose; moderately alkaline; calcareous; clear, 
wavy boundary. 

C1—7 to 17 inches, yellowish-brown (10YR 5/4) loamy fine 
sand; weak, medium and coarse, subangular blocky 
structure; loose; moderately alkaline; calcareous; 
diffuse, smooth boundary. 

C2—17 to 60 inches, yellowish-brown (10YR 5/4) loamy fine 
sand; weak, coarse, subangular blocky structure in 
upper part; loose; moderately alkaline; caleareous. 

The Ap horizon is neutral is some places. Areas not culti- 
vated have a very dark grayish-brown Al horizon 2 to 4 
inches thick. The C horizon is fine sand in places. Thin layers 
of loam or silt loam are common in the C horizon. 

Chute soils are similar to Sarpy and Carr soils in color and 
texture. They lack the thin strata of fine sandy loam and silt 
loam that generally occur in Sarpy soils. Chute soils contain 
bets sand and less clay in the uppermost 2 to 3 feet than Carr 
soils, 

Chute loamy fine sand, 5 to 18 percent slopes, severely 
eroded (25E3).—Almost all of this soil is near and to the 
south or east of medium or large streams. The less sloping 
areas are generally on ridgetops that run from northwest 
to southeast; the more strongly sloping areas are on hill- 


Figure 5.—Constructing a basin terrace on Castana soils. 


sides below the ridgetops. A few areas of siltier soils are 
included in mapping. 

This soil is subject to soil blowing and water erosion. It 
is droughty and low in fertility. Many areas are used for 
meadow. In some places it is managed along with adja- 
cent soils and is used for row crops. (Capability unit 
Vie-1) 


Colo Series 


The Colo series consists of dark-colored, poorly drained, 
silty soils that formed in sediments deposited by streams 
other than the Missouri River. The soils are nearly level. 

In a representative profile black silty clay loam extends 
to a depth of 65 inches. It is friable in the upper part and 
firm in the lower part. A few, fine, yellowish-red mottles 
are at a depth below about 2 feet. The silty clay loam is 
underlain by a substratum of black and very dark gray, 
firm silty clay. 

Permeability is moderately slow, and the available 
moisture capacity is high. The organic-matter content is 
high. The content of available nitrogen is medium or low, 
the content of available phosphorus is low or very low, and 
the content of available potassium is medium. The rooting 
zone is deep. Reaction is neutral or slightly acid to a depth 
of 3 feet or more, except where calcareous overwash is on 
the surface. 

Most areas of Colo soils are cultivated. © 

Representative profile of Colo silty clay loam, in a corn- 
field 400 feet north and 600 feet west of the southeast 
corner of SW, sec. 16, T. 89 N., R. 44 W., on a level flood 
plain: 

Ap—0 to 7 inches, mixed black (10YR 2/1) and very dark 
grayish-brown (10YR 3/2) silty clay loam, black 
(10YR 2/1) to very dark gray (10YR 3/1) when 
crushed, very dark gray (10YR 3/1) and brown (10YR 
5/3) when dry; moderate, very fine and fine, granular 
structure and moderate, very fine, subangular blocky; 
friable; moderately alkaline; calcareous; abrupt, 
smooth boundary. 
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A12—7 to 12 inches, black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) with dark gray (10YR 4/1) 
coatings when dry; strong, fine, angular blocky struc- 
ture; friable; slightly acid; abrupt, smooth boundary. 

A13—12 to 15 inches, black (10YR 2/1) silty clay loam; mod- 
erate, very fine, angular and subangular blocky struc- 
ture ; friable; slightly acid; gradual, smooth boundary. 

A14—15 to 23 inches, black (10YR 2/1) silty clay loam; mod- 
erate, very fine and fine, granular structure and mod- 
erate, very fine, subangular blocky; friable; slightly 
acid ; gradual, smooth boundary. 

A15—23 to 34 inches, black (10YR 2/1) silty clay loam; few, 
fine, prominent, yellowish-red (5YR 4/6) mottles, in- 
creasing in number as depth increases; strong, very 
fine, angular and subangular blocky structure; firm; 
neutral; gradual, smooth boundary. 

AC—-34 to 65 inches, black (10YR 2/1) silty clay loam; few, 
fine, prominent, yellowish-red (5YR 4/6) mottles; 
weak, fine, prismatic structure and moderate, very fine, 
subangular blocky; firm; neutral; gradual, smooth 
boundary. 

Cg—65 to 93 inches, black (10YR 2/1) and very dark gray 
(10YR 3/1) silty clay loam; massive; firm. 


The A horizon ranges from 30 to 40 inches in thickness. In 
many places an overwash of very dark grayish-brown (10YR 
3/2) or dark grayish-brown (10YR 4/2) silt loam, 6 to 15 inches 
thick, covers the surface. Colo soils are neutral to medium acid 
in the uppermost 12 inches and neutral or slightly acid to a 
depth of 40 inches or more. Where overwash occurs the surface 
layer is mildly alkaline or moderately alkaline and calcareous 
in the uppermost 2 to 12 inches. 

In places Colo soils have a weak, structural B horizon that 
is or ead very dark gray (10YR 3/1) or dark gray (10YR to 
5Y 4/1). 

The C horizon is similar in color to the A horizon, but in 
places it is dark gray (10YR 4/1) or dark grayish brown (10YR 
or 2.5¥ 4/2) at a depth of more than 36 inches. The C horizon 
is slightly acid to mildly alkaline. 

Colo soils are associated with the dark-colored Caleo, Holly 
Springs, Kennebec, and Lakeport soils on bottom lands. Colo 
soils are not calcareous, as are the Calco and Holly Springs 
soils; they are less clayey at a depth below about 2 feet than 
are the Holly Springs soils. Colo soils are finer textured 
throughout than Kennebec soils and more poorly drained. They 
are also more poorly drained than Lakeport soils and lack the 
brownish B horizon of those soils. Colo soils are generally less 
clayey to a depth of 40 inches than Lakeport soils. 


Colo silt loam, calcareous overwash (0 to 1 percent 
slopes) {845).—Most areas of this soil have 6 to 15 inches 
of dark grayish-brown, calcareous silt loam over the orig- 
inal black surface layer. This soil is on first bottoms, and 
it is more susceptible to flooding and siltation than other 
Colo soils. 

Artificial drainage and levees reduce the wetness and 
flooding hazard. If wetness is controlled, this soil is well 
suited to cultivation and it is used intensively for row 
crops. Most unprotected areas are used for pasture. Tilth is 
generally not so difficult to maintain as on other Colo soils, 
but fertilizer requirements are higher for this soil. (Ca- 
pability unit IIw-2) 

Colo silty clay loam (0 to 1 percent slopes) (133)—This 
soil has the profile described as representative for the 
series. Most of this soil is in the large valleys of the county. 

Included with this soil in many places are small areas 
of low-lying soils that are so frequently flooded that they 
are left in pasture or trees. Also included, especially in the 
Missouri River valley, are small areas of soils that have a 
high content of lime. 

This soil has a seasonal high water table and is subject 
to occasional flooding. In the northeastern part of the 
county, many areas of this soil in narrow valleys are man- 
aged along with the soils on adjacent hillsides. Field oper- 


ations in these areas are slightly delayed because this soil 
stays wet a day or two longer than the upland soils. 

This soil is well suited to cultivation if drainage is ade- 
quate, and it is used intensively for row crops. (Capability 
unit II w-2) 

Colo-Judson silty clay loams, 2 to 6 percent slopes 
(11B)—This complex occupies almost all of the medium- 
size and small valleys in the northeastern part of the 
county. Colo soils are in the centers of the valleys on the 
nearly level flood plains. They generally make up three- 
fourths or more of the area. Gently sloping Judson soils 
are on the edges of valleys on the foot slopes. 

The Judson soils are well drained, and the Colo soils 
are poorly drained. These areas are mainly used for row 
crops. They are managed along with the associated upland 
soils, (Capability unit IIw-2) 


Corley Series 


The Corley series consists of dark-colored, poorly 
drained, silty soils that formed mainly in loess. In many 
places the upper part formed in local alluvium washed 
from adjacent soils. These soils occur in depressions. Most 
of the depressions are less than 5 acres in size. 

In a representative profile the surface layer is black and 
very dark brown silt loam about 15 inches thick. The sub- 
surface layer, about 12 inches thick, is very dark gray silt 
loam that is light gray when dry. The subsoil is very dark 
gray silty clay loam that grades to dark grayish brown at 
a depth of about 4 feet. The ped faces and root channels 
are coated with black organic matter. 

Permeability is moderately slow, and the available mois- 
ture capacity is high. The organic-matter content is mod- 
erately high. The content of available nitrogen is medium 
or low, the content of available phosphorus is very low, 
and the content of available potassium is medium. Reac- 
tion is slightly acid or medium acid in the surface layer 
and subsurface layer. At times during the year, there is a 
fluctuating high water table and water stands on the sur- 
face. Excess water stunts the growth of roots in spring, 
and the plants are unable to use much of the stored mois- 
ture later in the year. 

Nearly all areas of Corley soils are cultivated, even 
though some of the areas are not drained. 

Representative profile of Corley silt loam, in a meadow 
about 3 miles south of Moville, in the middle of a depres- 
sion near the eastern side of SE1ZNW)j sec. 9, T. 88 N., R. 
45 W.: 


Ap—0 to 7 inches, very dark brown (10YR 2/2) heavy silt 
loam; moderate, fine and very fine, granular struc- 
ture; friable; medium acid; abrupt, smooth boundary. 

A12—7 to 15 inches, black (10YR 2/1) heavy silt loam; weak, 
medium and coarse, subangular blocky structure 
breaking to moderate, very fine, granular; friable; 
medium acid to slightly acid; gradual, smooth 
boundary. 

A2—15 to 27 inches, very dark gray (10YR 3/1) heavy silt 
loam, light gray (10YR 6/1 and 7/1) when dry; weak, 
thin, platy structure; very friable; slightly acid; 
clear, smooth boundary. 

B21tg—27 to 38 inches, very dark gray (10YR 3/1) silty clay 
loam, gray (10YR 5/1) to light gray (10YR 6/1) 
when dry; moderate, fine and medium, subangular 
blocky structure; friable; clay films and black (10YR 
2/1) coatings in root channels and on ped faces; 
slightly acid; gradual, smooth boundary. 
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B22tg—38 to 48 inches, very dark gray (10YR 3/1) silty clay 
loam, gray (10YR 5/1) to light gray (10YR 6/1) 
when dry; moderate, fine and medium, subangular 
blocky structure; friable; clay films and black 
(10YR 2/1) coatings in root channels and on ped 
faces; neutral; gradual, smooth boundary. 

B3tg—48 to 60 inches, dark grayish-brown (10YR 4/2) silty 
clay loam; weak, fine, subangular blocky structure; 
friable; patchy clay films and very dark gray (10YR 
83/1) coatings in root channels and on ped faces; 
neutral. 


The thickness of the Al horizon varies, depending on the 
thickness of sediments that have washed into the depressions. 
In some places the original A horizon is covered by 6 to 15 
inches of very dark brown (10YR 2/2) or very dark grayish- 
brown (10YR 3/2) silt loam or light silty clay loam. 

The A2 horizon is 8 to 15 inches thick. It is very dark gray 
(10YR 3/1) or dark gray (10YR 4/1) when moist but dries 
to light gray (10YR 6/1 or 7/1). The Ai and A2 horizons 
are medium acid or slightly acid. 

The B horizon is generally medium silty clay loam, but it 
has thin layers of heavy silty clay loam in places. The B hori- 
zon is black (10YR 2/1 or N 2/0) or very dark gray (10YR 
8/1) in the upper part, and it is dark grayish brown (10YR 
4/2) to gray (5Y 5/1) in the lower part. In places mottles that 
have a high chroma occur. The B horizon extends to a depth 
of 4 to 5 feet in most places. The B2 and B38 horizons are 
slightly acid or neutral. 

The Corley soils do not closely resemble any other soil of the 
county. No other soils have an A2 horizon that dries to a 
flourlike consistency and is light gray in color. 

Corley silt loam (0 to 1 percent slopes) (233).—This 
soil is mostly in depressions on the high stream benches 
along the larger streams, but some areas are in depressions 
on gently sloping ridgetops. In places the surface layer 
consists of very dark grayish-brown material washed down 
from the adjacent slopes. Included in mapping were areas 
where the material washed down was silty clay loam. __ 

None of the depressions are made up entirely of this 
Corley soil. Soils that lack the grayish subsurface horizon 
occur along the edges of the depressions. Sediments accum- 
ulated faster in these places than the soil developed. In 
some depressions, the accumulations cover most of the soil 
area. 

The main limitation to use of this soil is ponded water, 
and seedings are occasionally lost through siltation. Cuts 
6 to 10 feet deep are needed to drain most of the depres- 
sions, either with tile or with open ditches. Most areas are 
left undrained. The undrained soil can generally be used 
for row crops and managed along with the rest of the field. 
Crops usually do not drown out, except in unusually wet 
years. A few areas of this soil are left idle because they are 
too wet to farm. Applications of lime and potassium are 


needed for good crop response. (Capability unit Ilw~2) 


Forney Series 


The Forney series consists of moderately dark colored, 
poorly drained soils that formed in river sediments. These 
soils are clayey and stratified. They occur as large areas in 
swales or other low lying areas in the Missouri River valley. 
They are nearly level. 

In a representative profile the plow layer is very dark 
gray, firm clay. Below this is a layer of mottled, dark- 
gray and grayish-brown, firm silty clay. At a depth of 
about 21 inches is a layer of very dark gray to dark gray 
silty clay about 10 inches thick that is probably the surface 
layer of an older soil buried by river sediments. The sub- 


soil and substratum of this buried soil are dominantly 
dark-gray or gray, very firm silty clay. 

Permeability is very slow, and the available moisture 
capacity is medium. The rooting zone is deep, except where 
a high water table restricts root growth. The organic- 
matter content is medium. The content of available phos- 
phorus is generally very low, of available nitrogen is low, 
and of available potassium is high. Reaction is generally 
neutral or mildly alkaline throughout, except in the plow 
layer, which is slightly acid in places. 

Almost all areas of these soils are cultivated. 

Representative profile of Forney clay, in a plowed field 
about 4 miles east of Sergeant Bluff, 150 feet south of the 
northwest corner of NE1ZNE1, sec. 35, T. 88 N., R. 47 W., 
on a level flood plain: 


Ap—0 to 7 inches, very dark gray (N 3/0) clay; few, fine, 
prominent, black (N 2/0) mottles; moderate, fine, 
granular structure and very fine, subangular blocky 
structure ; firm; slightly acid; clear, smooth boundary. 

B2g—-7 to 17 inches, dark-gray (5Y 4/1) silty clay; few, dis- 
tinct, black (N 2/0) mottles and common, fine, distinct, 
yellowish-brown (10YR 5/4) mottles; moderate, very 
fine, granular and subangular blocky structure; firm; 
neutral; clear, smooth boundary. 

Cg—17 to 21 inches, grayish-brown (2.5Y 5/2) silty clay; few 
black (N 2/0) and dark-gray (N 4/0) mottles and 
common, fine, prominent, strong-brown (7.5YR 5/6) 
mottles; moderate, very fine and fine, subangular 
blocky structure; firm; neutral; abrupt, smooth 
boundary. 

Ab—21 to 31 inches, very dark gray (N 3/0) to dark gray 
(N 4/0) silty clay, gray (10YR 5/1) when dry; few, 
fine, distinct, light yellowish-brown (10YR 6/4) and 
grayish-brown (2.5Y 5/2) mottles; weak, medium, sub- 
angular blocky structure breaking to strong, very fine, 
subangular blocky; firm; neutral; clear, smooth 
boundary. 

B2gb—31 to 38 inches, dark-gray (5Y 4/1) silty clay; common, 
fine, distinct, light yellowish-brown (10YR 6/4) and 
grayish-brown (2.5Y 5/2) mottles; weak, medium, 
subangular blocky structure breaking to strong, very 
fine, subangular blocky; very firm; shiny ped sur- 
faces; neutral; gradual, smooth boundary. 

B3gb—38 to 52 inches, gray (5Y 5/1) silty clay ; common, fine, 
prominent, brownish-yellow (10YR 6/6) mottles; com- 
mon, fine, faint, dark-gray (5Y 4/1) mottles in lower 
part of horizon; strong, very fine, subangular blocky 
structure; very firm; neutral; abrupt, smooth 
boundary. 

Ab—52 to 59 inches, very dark gray (5Y 8/1) to dark gray 
(5Y 4/1) silty clay; strong, very fine, subangular 
blocky structure; firm; few calcium carbonate con- 
eretions; neutral; gradual, smooth boundary. 

Cg—59 to 72 inches, dark-gray (5Y 4/1) to gray (5Y 5/1) silty 
clay; very firm ; mottled. 


The Ap or Al horizon is 6 to 10 inches thick. It ranges from 
black (10YR 2/1) to very dark gray (10YR 8/1 or N 3/0) or 
very dark grayish brown (10YR 8/2). The texture ranges 
from silty clay loam to silty clay or clay. Forney silty clay 
loam has 6 to 15 inches of very dark grayish-brown (10YR 
3/2), calcareous silty clay loam overwash overlying the orig- 
inal surface layer. 

The B2g horizon ranges from 6 to 18 inches in thickness and 
is dark gray (10YR to 5Y 4/1) or dark grayish brown (2.5Y 
4/2) in color. The Cg horizon is lacking in places. The Ab 
horizon ranges from black (10YR 2/1 or N 2/0) to dark gray 
(N 4/0 or 5Y 4/1) and is 6 to about 16 inches thick. The 
Ab horizon is the surface layer of an older soil buried by 
recent clayey sediments. In places more than one of these 
Ab horizons occur. The Bgb horizon ranges from dark gray 
(5Y 4/1) to grayish brown (2.5Y 5/2). It is clay or silty clay, 
but in places there are thin strata of silt loam or silty clay 
loam. 
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Free carbonates do not occur in the uppermost 20 inches of 
the profile and generally are at a depth below 36 inches. Re- 
action throughout is neutral to mildly alkaline, except for the 
plow layer, which is slightly acid in places. 

Of the soils in the county, Forney soils are most like the 
associated Albaton soils. They have a lower content of lime 
than Albaton soils, they are more distinctly stratified, and 
they have buried dark-colored horizons. Forney soils are silty 
clay to a depth of 40 inches or more, but the associated Owego 
soils have a layer of silt loam or silty clay loam at a depth 
of 15 to 30 inches. 

Forney silty clay loam, calcareous overwash (0 to 
1 percent slopes) (851)}—This soil was formed by the 
deposition of 6 to 15 inches of calcareous silty clay loam 
sediments over the original surface layer. It occurs on 
bottom lands that are most susceptible to flooding, some 
of which are near large drainage ditches. 

The use of the soil is limited by flooding and a high 
water table. In years of above-average rainfall, farming 
operations are delayed. The surface layer is generally in 
average tilth, and the soil is easier to work than others 
of the Forney series. 

This soil is suited to cultivation, and it is used inten- 
sively for row crops where drainage is adequate. This 
soil is generally less fertile than Forney clay. (Capability 
unit If{Iw-1) 

Forney clay (0 to 1 percent slopes) (553)—This soil has 
the profile described as representative for the series. Some 
individual areas are several hundred acres in size and can 
be managed separately from other soils of the bottom 
lands. 

Included in mapping are a few areas where the soil is 
silty or sandy at a depth of 30 to 40 inches. Also included 
are soils that have a less clayey layer, 6 to 10 inches thick, 
at a depth of about 20 inches. These included soils have 
slightly better natural drainage than the Forney soil. 

This soil has a seasonal high water table. Field opera- 
tions are delayed in some years because the surface layer 
puddles easily if worked while wet. 

This soil is suited to cultivation. It is used intensively 
for row crops if drainage is adequate. (Capability unit 
Iitw-1) 


Galva Series 


This series consists of well-drained, silty soils that are 
dark colored in the surface layer except in eroded areas. 
These soils formed in loess. The slope ranges from 2 to 15 
percent. 

In a representative profile the surface layer is very dark 
brown and very dark grayish-brown silty clay loam about 
15 inches thick. The subsoil is about 30 inches thick. It is 
friable, brown silty clay loam in the upper part and yel- 
lowish-brown silt loam in the lower part. The substratum 
: yellowish-brown to light olive-brown, very friable silt 
oam. 

Permeability is moderate, and the available moisture 
capacity is high. The organic-matter content is moder- 
ately high, and the rooting zone is deep. The content of 
available nitrogen is low to medium, of available phos- 
phorus is low, and of available potassium is high. Reac- 
tion in the surface layer is medium acid to neutral. 

Almost all of these soils are cultivated. A few of the 
more sloping areas are used for pasture. 


Representative profile of Galva silty clay loam, in a 
meadow 850 feet east and 225 feet south of the northwest 
corner of NW1, sec. 2, T. 88 N., R. 44 W., on a southwest- 
facing 3 percent slope: 


Ap—0 to 7 inches, very dark brown (10YR 2/2) silty clay 

loam; cloddy, breaking to weak, fine granular struc- 
. ture; friable; medium acid; clear, smooth boundary. 

A1—7 to 11 inches, very dark grayish-brown (10YR 3/2) 
heavy silty clay loam; weak, fine, granular structure 
and weak, fine, subangular blocky; friable; slightly 
acid; gradual, smooth boundary. 

A8—11 to 15 inches, very dark grayish-brown (10YR 3/2) 
silty clay loam; many brown (10YR 4/3) mottles; 
weak, fine, subangular blocky structure and some fine, 
granular; friable; neutral; clear, smooth boundary. 

Bi—15 to 21 inches, brown (10YR 4/3) light silty clay loam; 
weak, fine and medium, subangular blocky structure; 
friable ; neutral; gradual, smooth boundary. 

B2—21 to 28 inches, yellowish-brown (10YR 5/4) light silty 
elay loam; weak, fine and medium, subangular 
blocky structure; friable; neutral; gradual, smooth 
boundary. 

B38—28 to 44 inches, yellowish-brown (10YR 5/4) silt loam 
that tends to have a 2.5Y hue when kneaded; few, 
fine, distinct, grayish-brown (2.5Y 5/2) and olive-gray 
(SY 5/2) mottles at a depth below 33 inches; very 
weak, fine and medium, subangular blocky structure; 
very friable; neutral; gradual, smooth boundary. 

C—44 to 60 inches, yellowish-brown (10YR 5/4) to light olive- 
brown (2.5Y 5/4) silt loam; common, fine, distinct, 
grayish-brown (2.5Y 5/2) and olive-gray (5Y 5/2) 
mottles and common, fine, prominent, brown (7.5YR 
4/4) and strong-brown (7.5YR 5/6) mottles; massive; 
very friable; a few fine concretions of a soft black 
oxide; neutral. 


Where the soil is uneroded or only slightly eroded, the A 
horizon is about 10 to 16 inches thick. The largest amount of 
clay is generally in the Al horizon within 12 inches of the 
surface, but in some places it is in the A8 and B1 horizons. 
The Al horizon is 34 to 36 percent clay. Reaction is neutral to 
medium acid. 

The B horizon is 24 to 30 inches thick in most places. The 
B2 horizon is brown (10YR 4/3 to 10YR 5/8) or yellowish 
brown (10YR 5/4). The B8 or C horizon has few to common 
olive-gray to strong-brown mottles at a depth below 380 inches. 
The B1 and B2 horizons are neutral or slightly acid. 

The C horizon is neutral to moderately alkaline and cal- 
careous. In places these soils are underlain by glacial till at 
a depth of as little as 40 inches. In other places this contrasting 
material is lacking to a depth of about 100 inches. 

Galva soils are similar to Monona soils in that both formed 
in loess and are well drained. They differ, however, in that 
Galva soils are finer textured in the A horizon and the upper 
part of the B horizon. 


Galva silty clay loam, 2 to 6 percent slopes (3108).— 
This soil has the profile described as representative for 
the series. It is mostly on ridgetops and hillsides, but a 
few areas are on high stream benches. Where this soil is 
on stream benches, the substratum is underlain by strati- 
fied sediments. Many individual tracts are as much as 200 
to 300 acres in size, and several sections are made up almost 
entirely of this soil. Many of these areas are so large that 
this soil can be managed separately. 

Included in mapping were some areas that are more 
gently sloping than is typical and that have a surface 
layer more than 16 inches thick. Also included were some 
areas where the surface layer is thin enough that some 
dark-brown subsoil material is mixed into the plow layer. 
In the narrow hillside drainageways, soils that are wetter 
than Galva soils are commonly included. 

Erosion is a hazard. If erosion is controlled, this soil is 
well suited to row crops. (Capability unit ITe-2) 
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Galva silty clay loam, 6 to 10 percent slopes, moder- 
ately eroded (310C2).—This soil has a surface layer of 
friable, very dark grayish-brown silty clay loam about 
6 inches thick. In most places enough of the original dark- 
colored surface layer has been lost through erosion that 
dark-brown subsoil material is mixed into the plow layer. 
In some small patches, the dark-brown subsoil material 
makes up most of the plow layer. This soil is on side slopes 
and in places occupies entire hillsides. Areas of this soil 
extend from the valley to the ridgetop and stretch for half 
a mile to a mile along the sides of the valley. 

Included in mapping were soils in narrow hillside drain- 
ageways; these soils are wetter than this Galva soil. Also 
included were small patches of soils that formed in clay 
loam glacial] till. 

Erosion is a hazard. This soil is well suited to row crops 
if erosion is controlled. (Capability unit IITe-2) 

Galva silty clay loam, 10 to 15 percent slopes, moder- 
ately eroded (310D2).—This soil has a surface layer of 
friable, very dark grayish-brown silty clay loam about 6 
inches thick. In most places some dark-brown subsoil mate- 
rial is mixed with the plow layer, and in other places the 

low layer is made up mostly of subsoil material. This soil 
fine a subsoil thinner than that representative of the series 
and is calcareous within a depth of 30 inches in places. 

Most areas of this soil are about 10 to 30 acres in size. 
They are generally in steeper areas, but near the Little 
Sioux River they le upslope from steep soils that formed 
in clay loam glacial till. Included in mapping were some 
areas that have clay loam glacial till at a depth of less than 
3 feet. 

Erosion is a hazard. Many areas of this soil are managed 
along with Galva silty clay loam, 6 to 10 percent. slopes, 

. moderately eroded. In places where management is geared 
to the less sloping soil, erosion is excessive. 

Where this soil is associated with steep soils that formed 
in glacial till, it is generally used for pasture. It is well 
suited to grasses. Regular farm equipment can be used in 
most places. (Capability unit ITTe-3) 


Grable Series 


The Grable series consists of moderately dark colored, 
well-drained to somewhat excessively drained, silty soils 
that formed in river sediments in the Missouri River 
valley. These soils are stratified and are underlain by sand 
at a depth of about 2 feet. They are nearly level. 

In a representative profile the plow layer is dark gray- 
ish-brown, calcareous silt loam about 7 inches thick, The 
substratum is stratified, but is dominantly grayish-brown, 
very friable, calcareous silt loam to a depth of about 2 
feet, grading to loose, calcareous fine sand and loamy fine 
sand. 

Permeability is moderate in the uppermost 2 feet but is 
rapid below that depth. The available moisture capacity 
is medium to low. The organic-matter content is low. The 
content of available nitrogen and phosphorus is very low, 
and the content of available potassium is high. The root- 
ing zone is deep. The surface layer and upper part of the 
substratum are mildly alkaline or moderately alkaline and 
calcareous. 

Most areas of these soils are cultivated. A few areas near 
the river have not been cleared of trees. 


Representative profile of Grable silt loam, ina cultivated 
field about 1 mile west of Browns Lake, 750 feet north and 
90 feet west of southeast corner of NW, sec. 31, T. 87 
N., R. 47 W., on a level fiood plain: 


Ap—O to 7 inches, very dark grayish-brown (10YR 3/2) silt 
loam; weak clods breaking to moderate, fine, sub- 
angular blocky structure and weak, fine, granular; 
very friable; mildly alkaline; calcareous; clear, 
smooth boundary. 

C1—7 to 20 inches, stratified, dark grayish-brown (10YR 4/2) 
and grayish-brown (2.5Y to 10YR 5/2) silt loam; 
few, fine, distinct, strong-brown (7.5YR 5/8) mottles 
at a depth of 15 to 20 inches; weak, thick, platy 
structure breaking to weak, fine, angular blocky; 
very friable; common, fine, tubular pores ; moderately 
alkaline; calcareous; gradual, smooth boundary. 

C220 to 24 inches, grayish-brown (10YR 5/2) fine sandy 
loam; massive, with distinct horizontal cleavage; 
very friable; thin, very dark gray (10YR 3/1) strata, 
less than 1 millimeter thick, throughout this horizon; 
moderately alkaline; calcareous; clear, smooth 
boundary. 

IIC3—24 to 60 inches, stratified, grayish-brown (2.5Y 5/2) 
loamy fine sand and fine sand; bands of light brown- 
ish gray (10YR 6/2) and light gray (10YR 7/2); 
common, fine, distinct, strong-brown (7.5YR 5/8) 
mottles; massive, with horizontal cleavage and 
breaking to sing:e grain; loose; few, dark, sand-size 
grains that look like particles of organic matter; 
moderately alkaline; calcareous. 


The Ap horizon is silt loam or silty clay loam 6 to 10 
inches thick. It is generally mildly alkaline and calcareous, 
but in some places it is neutral and noncalcareous. 

The sandy material of the IIC horizon is at a depth of 15 
to 30 inches. This material is loose loamy fine sand or fine 
sand. Very thin strata of loamy or clayey material occur in 
places. The Cl, C2, and IIC3 horizons are dark grayish brown 
(10YR or 2.5Y 4/2) or grayish brown (10YR or 2.5Y 5/2), 
mottled with strong brown, yellowish brown, or gray. 

Grable soils are associated with Percival soils. The C ho- 
rizon is silt loam to fine sand in the Grable soils; this horizon 
is clayey and sandy in the Percival soils. 

Grable silt loam (0 to 2 percent slopes) (514).—This 
soil has the profile described as representative for the 
series. Almost all areas are about 5 to 20 acres in size. This 
soil occurs as slightly undulating areas or narrow, convex 
strips at the higher elevations within the bottom lands. It 
is closely associated with sandy and clayey soils, and fields 
that contain this soil also contain a number of other soils. 

The soil is used intensively for row crops, although it 
is somewhat droughty. Farming operations are usually 
determined by the limitations of the associated soils. 
Where this soil lies next to wet and clayey soils, field op- 
erations are generally delayed; where it lies next to sand- 
ier soils, it needs to be protected from soil blowing. (Ca- 
pability unit [Is—1) 

Grable silty clay loam (0 to 2 percent slopes) (513).— 
This soil has a surface layer of very dark grayish-brown or 
very dark gray, friable silty clay loam. In places the silty 
clay loam extends to a depth of 15 inches or more. A typ1- 
cal area of this soil is about 20 acres in size, but some areas 
near the Missouri River are 200 or 800 acres in size. It oc- 
curs as nearly level areas on bottom lands. In almost all 
areas wetter, clayey soils in narrow swales were included in 
mapping. 

This soil is droughty during part of the growing season, 
but where it is associated with wet soils, field operations 
are sometimes delayed by wetness. Wetness is slightly more 
of a hazard and droughtiness is less so than on Grable 
silt loam. 


18 SOIL SURVEY 


This soil is well suited to cultivation, and it is used inten- 
sively for row crops. (Capability unit IIs-1) 


Hamburg Series 


The Hamburg series consists of light-colored, somewhat 
excessively drained, silty soils that formed in loess. These 
soils are on bluffs along the Missouri and Little Sioux 
Rivers. The slope ranges from 30 to 75 percent. 

All Hamburg soils have catsteps. These are small shelves 
a few feet wide formed by the downhill slumping of 
sections of the soil material (fig. 6). 

In a representative profile the surface layer is dark 
grayish-brown to grayish-brown, very friable, calcareous 
silt loam about 5 inches thick. It is underlain by yellowish- 
brown, very friable, calcareous silt loam that has common 
gray and strong-brown mottles. 

Permeability is moderate or moderately rapid. The 
available moisture capacity is high, but the soils rarely 
soak up enough moisture to reach capacity. The organic- 
matter content is low. The content of available phosphorus 
and nitrogen is very low, and the content of available 
potassium is high. Reaction is moderately alkaline, and 
the soils are calcareous. 

Hamburg soils are used for pasture. In a number of 
places, such as in Stone State Park, stands of trees are 
on foot slopes and in gullied valleys adjacent to these 
soils. Trees grow on few, if any, areas of Hamburg soils. 
The native grasses are sparse in most places. They consist 
mainly of big bluestem, little bluestem, and side-oats 
grama. Plants that grow in semiarid areas, such as yucca, 
grow on some areas of this soil. 

Representative profile of Hamburg silt loam, in a pas- 
ture about 500 miles east of Hornick, about 700 feet north 
and 170 feet west of the southeast corner of SW14NWY, 
sec. 81, T. 86 N., R. 44 W., on an east-facing 46 percent, 
slope that has catsteps: 

AC—O to 5 inches, dark grayish-brown (10YR 4/2) to grayish- 
brown (10¥R 5/2) silt loam; weak to moderate, fine, 
granular structure; very friable; moderately alka- 
line; calcareous; clear, smooth boundary. 

C1—5 to 30 inches, yellowish-brown (10YR 5/4) coarse silt 
loam; few, medium, distinct, light-gray (10YR 6/1) 
mottles; few, fine, faint, yellowish-brown (10YR 5/6) 
mottles; and few, fine, distinct, strong-brown (7.5YR 
5/6) mottles; very weak, fine, subangular blocky 


Figure 6.—Catsteps on Hamburg soils. 


structure; very friable; moderately alkaline; calcare- 
ous; diffuse, smooth boundary. 

C2—30 to 60 inches, yellowish-brown (10YR 5/4) coarse silt 
loam; few, medium, distinct, light-gray (10YR 6/1) 
mottles; few, fine, faint, yellowish-brown (10YR 5/6) 
mottles; and few fine, distinct, strong-brown (7.5YR 
5/6) mottles; massive; very friable; moderately alka- 
line; calcareous. 

The AC or Al horizon is 4 to 8 inches thick. It ranges from 
dark grayish brown (10YR 4/2) to yellowish brown (10YR 
5/6). 

Hamburg soils are associated with Ida soils, They developed 
in loess that contains more coarse silt and very fine sand and 
less clay than the parent material of the Ida soils. The cat- 
steps characteristic of Hamburg soils do not occur on Ida 
soils. 


Hamburg silt loam, 30 to 75 percent slopes (2G).— 
This soil occurs on bluffs. Some areas, a square mile or more 
in size, are made up almost entirely of this soil and other 
very steep soils. Included in mapping were some areas 
where the yellowish-brown or brown substratum is exposed. 

This soil is used almost exclusively for pasture. Because 
it is too steep to be worked by farm machinery, manage- 
ment is directed towards establishing and maintaining a 
good stand of native grass. (Capability unit VITe-1) 


Haynie Series 


The Haynie series consists of moderately dark colored, 
well drained to moderately well drained, silty soils that 
formed in Missouri River sediments. These soils are strati- 
fied. They occupy nearly flat rises or slight elevations on 
the flood plains. 

In a representative profile the surface layer is very dark 
grayish-brown, calcareous silt loam about 10 inches thick. 
The substratum extends to a depth of 60 inches or more. 
It is stratified but is mainly dark grayish-brown, very 
friable, calcareous silt loam. 

Permeability is moderate, and the available moisture 
capacity is high. The organic-matter content is low. The 
content of available nitrogen and available phosphorus is 
very low, and the content of available potassium is high. 
The rooting zone is deep. The soils are mildly alkaline 
and calcareous. 

Most areas of Haynie soils are cultivated. These are 
among the better farming soils of the Missouri River val- 
ley. A ‘few areas near the river are used for trees or pasture. 

Representative profile of Haynie silt loam, in a cornfield 
just south of the Sioux City Municipal Airport, 70 feet 
south and 180 feet east of the northwest corner of sec. 1, 
T. 87 N., R. 48 W., on a level flood plain : 


Ap—0O to 7 inches, very dark grayish-brown (10YR 3/2) heavy 
silt loam; grayish brown (2.5Y 5/2) when dry; mod- 
erate, fine, granular structure; very friable; mildly 
alkaline; carcareous; abrupt, smooth boundary. 

A1—7 to 10 inches, very dark grayish-brown (10YR 3/2) silt 
loam, light brownish gray (2.5Y 6/2) when dry; mod- 
erate, coarse and very fine and fine, subangular blocky 
structure; very friable; stratification visible; 10 per- 
cent admixture of C horizon; mildly alkaline; calcare- 
ous ; abrupt, smooth boundary. 

C—10 to 90 inches, stratified, dark grayish-brown (2.5Y 4/2) 
silt loam that has a number of 3- to 4-inch bands of 
silty clay loam at a depth below 30 inches; few, fine, 
distinct mottles of yellowish brown (10YR 5/6), dark 
reddish brown (5YR 3/4), and reddish brown (5YR 
4/4) at a depth below 20 inches; moderate, thick, 
platy structure breaking to weak, medium and very 
weak, fine, subangular blocky structure; very friable; 
mildly alkaline; calcareous; clear, smooth boundary. 
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The Ap horizon is 6 to 10 inches thick. The A1 horizon is 
lacking in many places. 

The C horizon ranges from dark grayish brown (10YR or 
2.5Y 4/2) or grayish brown (10YR or 2.5Y 5/2) to yellowish 
brown (10YR 5/4) or light olive brown (2.5Y 5/4). It contains 
thin strata of sand, loam, silty clay loam, or clay. In places 
the C horizon is very fine sandy loam. Few to common strong- 
brown, yellowish-brown, reddish-brown, or gray mottles occur 
in the C horizon. 

Haynie soils are mildly alkaline or moderately alkaline, 
except the Ap or Al horizon ranges to neutral. They are gen- 
erally caleareous throughout. 

Of the soils that are mainly silt loam to a depth of 40 inches 
or more, only McPaul soils are as stratified and contain as 
much lime as Haynie soils. Haynie soils contain more sand 
than MePaul soils and more thin, sandy or clayey layers. 
Haynie soils are also lower in content of available phosphorus. 

Haynie silt loam (0 to 2 percent slopes) (137)—This 
soil is on bottom lands of the Missouri River. Near the 
river, long and narrow areas on slightly convex rises are 
mostly 5 to 20 acres in size. Areas farther from the river 
are 300 to 400 acres in size. Included in mapping were a 
few areas where the surface layer is loam, sandy loam, or 
silty clay loam and a ‘few areas where the surface layer is 
dark grayish brown. Also included were swales where the 
soil is wetter than the Haynie soil. 

This soil has no serious limitations. Fingering through 
most large areas, however, is a veinlike network of wetter 
soils in narrow swales. Field operations are slightly de- 
layed in fields that include many areas of these wetter soils 
or in fields that border wet, more clayey soils. Where the 
Haynie soil is associated with Carr and Sarpy soils, soil 
blowing is a hazard. 

This soil is well suited to cultivation, and it is used 
intensively for row crops. (Capability unit I-1) 


‘Holly Springs Series 


The Holly Springs series consists of dark-colored, poorly 
drained to very poorly drained, silty soils. These soils 
formed in sediments deposited by streams, such as the 
West Fork River, that flow through the Missouri River 
valley. They are clayey at a depth below about 2 feet. The 
underlying clay was probably deposited by the Missouri 
River and then covered by sediments from tributary 
streams. These soils are nearly level. 

In a representative profile the surface layer is black 
grading to very dark gray, calcareous silty clay loam about 
24. inches thick. The subsoil is very dark gray to dark gray, 
firm silty clay loam to silty clay about 6 inches thick. Next 
is a layer of very dark gray to very dark grayish-brown, 
medium to heavy silty clay about 11 inches thick. This 
layer was once the surface layer of a soil that is now buried. 
The subsoil of this buried soil is very firm, very dark gray 
and dark gray silty clay or clay. 

Permeability is moderately slow in the uppermost 2 feet 
and very slow in the clay below. The available moisture 
capacity is high. The organic-matter content is high. The 
content of available nitrogen is medium to low, of avail- 
able phosphorus is very low, and of available potassium is 
high. The surface layer is moderately alkaline or mildly 
alkaline and caleareous. The rooting zone is restricted to 
some extent by the clayey layers and by a seasonal high 
water table that is within 1 to 4 feet of the surface. 

These soils generally are cultivated. 

Representative profile of Holly Springs silty clay loam, 
in a cornfield about 2 miles southeast of Bronson, 600 feet 


south and 150 feet west of the northeast corner of 
SEYNEY, sec. 9, T. 87 N., R. 46 W., on a level flood plain: 


Ap—0 to 5 inches, black (10YR 2/1) silty clay loam; weak, 
very fine to medium, subangular blocky structure 
breaking to moderate, very fine, granular; friable; 
moderately alkaline; calcareous; clear, smooth 
boundary. 

A12—5 to 19 inches, black (10YR 2/1 grading to N 2/0) silty 
clay loam ; weak, very fine, granular structure ; friable; 
mildly alkaline to moderately alkaline; calcareous; 
clear, smooth boundary. 

A3g—19 to 24 inches, black to very dark gray (N 2/0 to N 3/0) 
silty clay loam; moderate, very fine, subangular blocky 
structure; friable; mildly alkaline; calcareous; grad- 
ual, smooth boundary. 

Bg—24 to 30 inches, very dark gray to dark gray (N 3/0 to N 
4/0) silty clay loam to silty clay ; few, fine, light-gray 
(5Y 6/1) mottles; strong, very fine, subangular blocky 
structure; firm; few snail shells; mildly alkaline; 
ealcareous ; gradual, smooth boundary. 

ITAb—30 to 41 inches, very dark gray (N 3/0) to very dark 
grayish-brown (2.5Y 3/2) medium to heavy silty clay; 
common, fine, light olive-gray (5Y 6/2) mottles; 
strong, very fine, subangular blocky structure; firm; 
few snail shells; mildly alkaline; calcareous; clear, 
smooth boundary. 

IIBgb—41 to 60 inches, very dark gray (10YR to 5Y 3/1) and 
dark gray (5Y 4/1) silty clay or clay; moderate to 
strong, very fine, subangular blocky structure; very 
firm; common, fine, white concretions of lime; some 
snail shells; moderately alkaline; calcareous. 


The A horizon ranges from silty clay loam to heavy silt loam 
in texture and from 20 to 30 inches in thickness. Snail shells 
are mixed in this horizon in many places. Reaction is mildly 
alkaline or moderately alkaline. 

The IIAb horizon is 8 to 18 inches thick. This buried soil, 
however, is lacking in places. The IIBgb horizon ranges from 
very dark gray (10YR to 5Y 3/1) to dark gray (10YR to 5Y 
4/1). These horizons are mildly alkaline or moderately alka- 
line, and they are caleareous. 

Holly Springs, Calco, Napa, and Solomon soils are the dark- 
colored, calcareous soils that occur in the Missouri River valley. 
Holly Springs soils are clayey at a depth below about 2 to 2144 
feet. Calco soils are not so clayey; Napa and Solomon soils 
are clayey throughout. 

Holly Springs silty clay loam (0 to 1 percent slopes) 
(734).—Most of this soil occurs as long, narrow, bottom- 
land areas that parallel streams. This soil is bordered on 
one side by friable, better drained soils and on the other 
side by wetter, more clayey soils. Included in mapping 
were a few areas where the depth to the buried clay soil 
is greater or less than in the Holly Springs soil. 

This soil has a seasonal high water table, and runoff is 
slow. Even when artificial drainage is installed, field op- 
erations are sometimes delayed. The surface layer puddles 
easily if worked when wet. 

This soil is suited to cultivation. It is used intensively 
for row crops where drainage is adequate. (Capability unit 
IIIw-1) 


Ida Series 


The Ida series consists of light or moderately dark 
colored, well-drained, silty soils that formed in loess. They 
occupy narrow ridgetops and hillsides. The slopes are 
mainly convex and generally west- or south-facing. The 
more gently sloping soils are on narrow, convex ridgetops. 
The slope ranges from 2 to 40 percent. 

In a representative profile the surface layer is very dark 
grayish-brown, calcareous silt loam about 6 inches thick. 
The substratum is brown and yellowish-brown, very fri- 
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able, calcareous silt loam to a depth of 60 inches. Hard 
nodules of lime are on the surface in places. 

Permeability is moderate, and the available moisture 
capacity is high. Runoff is rapid. The organic-matter con- 
tent is generally medium to low, depending on the amount 
of erosion that has occurred. The content of available nitro- 
gen and of phosphorus is generally very low, and the con- 
tent of available potassium is medium to high. These soils 
are generally moderately alkaline and calcareous, 

The less strongly sloping soils are suited to cultivation if 
good management practices are followed. The steep soils 
are used for pasture. In places stands of trees are growing 
in pasture areas. : ; 

Representative profile of Ida silt loam, in an alfalfa and 
bromegrass meadow about 3 miles north of Moville, 900 
feet south and 100 feet west of the northeast corner of 
SW, sec. 7, T. 89 N., R. 44 W., on a convex, northeast- 
facing 11 percent slope: 

Ap—0O to 6 inches, very dark grayish-brown (10YR 3/2) silt 
loam that is about 20 percent brown (10YR 5/3); 
weak, fine, subangular blocky structure and moderate, 
very fine, granular; very friable; mildly alkaline; 
ealeareous; abrupt, smooth boundary. 

C1—6 to 21 inches, brown (10YR 5/3 tending to 2.5Y) silt loam ; 
few, fine, faint, very pale brown (10YR 7/3) mottles 
and few, fine, distinct, strong-brown (7.5YR 5/6) mot- 
tles; weak, fine and medium, prismatic structure 
breaking to weak, very fine, granular and subangular 
blocky; very friable; few hard calcium carbonate 
concretions up to 17 millimeters long ; few worm casts; 
moderately alkaline; calcareous; gradual, smooth 
boundary. 

C2—21 to 60 inches, yellowish-brown (10YR 5/4 to 2.5Y) silt 
loam; common, fine, distinct, strong-brown (7.5YR 
5/8) mottles and common, fine, faint, grayish-brown 
(10YR 5/2) mottles; weak, very fine, granular and 
subangular blocky structure; very friable; few small 
calcium carbonate concretions; moderately alkaline; 
calcareous. 

In some places the Ap horizon is dark brown (10YR 3/3) or 
brown (10YR 4/3). It is moderately alkaline to neutral. Hard 
concretions of lime are abundant on the surface in many places. 

The C horizon ranges from brown (10YR 4/3) to yellowish 
brown (10YR 5/6). It contains some strong-brown and yellow- 
ish-brown mottles. . 

Ida soils are associated with Monona and Galva soils. They 
are calcareous and lack the distinct, brownish B horizon of 
Galva and Monona soils. They also are lower in organic-matter 
content and natural fertility than Monona and Galva soils, 
which are neutral or slightly acid. 

Ida silt loam, 2 to 6 percent slopes, severely eroded 
(1B3).—In about a third of the acreage of this soil, the 
surface layer is very dark brown or very dark grayish 
brown and up to 10 inches thick. The rest has a profile 
similar to that described as representative for the series. 
This soil is mainly on convex upland ridgetops that are 
about 100 to 200 feet wide. Individual areas are generally 
too small to manage separately. : . 

Erosion is a hazard. This soil is well suited to cultiva- 
tion if erosion is controlled. It is generally managed along 
with the more strongly sloping associated soils. Some areas 
that are bordered by very steep soils are used for pasture. 
(Capability unit Ile-2) 

Ida silt loam, 6 to 10 percent slopes, severely eroded 
(1C3).—This soil has the profile described as representative 
for the series. It occupies narrow, rounded ridgetops in 
hilly and steep areas near the larger streams. It is on hill- 
sides where the topography is rolling. The ridgetops are 
generally 100 to 500 feet wide and several hundred feet 


to a mile in length. The areas on hillsides are 5 to 30 acres 
in size. 

Included in mapping were areas where the plow layer is 
dark brown. Also included on some hillsides were grayish- 
brown soils in strips 25 to 50 feet wide that follow the 
contour of the hills. These are less productive than Ida soils 
an are common in the southeastern part of the county 

13). 

Erosion is a hazard. This soil is suited to row crops if 
erosion is controlled. Most areas are cultivated. (Capa- 
bility unit ITTe-2) 

Ida silt loam, 10 to 15 percent slopes, severely eroded 
{1D3).—The plow layer of this soil is generally dark-brown 
silt loam, but in places it is brown. The substratum has 
more strong-brown and grayish-brown mottles in places 
than that described in the representative profile. This soil 
is on narrow, rounded ridgetops in areas near the major 
streams and on hillsides on rolling to hilly topography. 
The ridgetops are 100 to 300 feet wide and several hundred 
feet to a mile in length. The areas on hillsides are 5 to 60 
acres in size. 

Strips of grayish-brown soils 25 to 50 feet wide occur 
along the contour on hillsides and were included with this 
soil in mapping. They are common in the southeastern part 
of the county. These grayish-brown soils are less produc- 
tive than the Ida soil. 

Sheet. and gully erosion are hazards. This soil is suited 
to cultivation and can be used for row crops if erosion is 
controlled. Some areas of this soil are used for pasture or 
meadow. A row crop is generally planted when meadows 
need renovation. (Capability unit II[Te-3) 

Ida silt loam, 15 to 20 percent slopes, severely eroded 
(1E3).—The surface layer of this soil is generally dark- 
brown or brown, friable silt loam. It is browner in culti- 
vated areas than in areas of pasture. In some places the sub- 
stratum is more mottled than that in the profile described 
as representative for the series. This soil occupies most of 
the hillsides in the rolling and hilly parts of the county. 
Individual areas are 5 to 60 acres in size. 

One or two grayish-brown bands, 25 to 50 feet wide, are 
included with this soil in places, especially in the south- 
eastern part of the county. These grayish soils are nor- 
mally not so productive as the Ida soil. 

Sheet and gully erosion are hazards. This soil is suited 
to cultivation if erosion is controlled. Where it is associated 
with more gently sloping soils, it is generally used for 
row crops. Where this soil is associated with steeper soils, 
it is generally left in pasture or meadow. A row crop is 
fey meadows need renovation. (Capability unit 

e- 

Ida silt loam, 20 to 30 percent slopes, severely eroded 
(1F3).—This soil has a surface layer that is very dark brown 
or brown silt loam. It is 8 to 10 inches thick in uncultivated 
area and darker than the typical Ida soil. It is neutral and 
noncalcareous in places, especially under trees, 

This soil is on hillsides in the steepest parts of the 
county. Individual areas near the Missouri and Little 
Sioux Rivers are 10 to 60 acres in size, and a few patches 
in other parts of the county are 5 to 15 acres in size. 

On the bluffs along the Missouri River, this soil is inter- 
mingled with Hamburg silt loam, 30 to 75 percent slopes, 
and many whole sections remain in native grass. Overgraz- 
ing creates serious problems because establishment of new 
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stands of grass is most difficult. In the Little Sioux River 
valley, this soil is commonly upslope from less permeable 
rocky clay loams. Many stands of trees, dominantly bur 
oak, are on these hillsides. 

Sheet and gully erosion are hazards, and many areas 
are too steep for farm machinery to be used. This soil is 
mainly used for legume and bromegrass pasture. A few 
farmers plant a row crop when pastures need renovation. 
(Capability unit VIe-1) 

Tda silt loam, 30 to 40 percent slopes, severely eroded 
{1G3)._The surface layer ranges from very dark grayish 
brown to dark brown and brown. It is generally neutral in 
wooded areas and noncalcareous. Most of the wooded 
areas also have a thin littar of leaves and twigs on the 
surface. 

Almost all of this soil is adjacent to the Missouri and 
Little Sioux River valleys. It generally is on north- and 
east-facing slopes, and Hamburg soils occupy the others. 

The erosion hazard and the slope severely limit the use 
of this soil. Because it is too steep for farm machinery, this 
soil is left in trees, dominantly bur oak, or native grass. 
Both wooded and grassy areas are pastured, with few ex- 
ceptions. The tree stands are of poor quality. The quality 
of the native grass pastures is usually poor, but it varies, 
depending mainly on the level of management. Stands 
that have deteriorated because of overgrazing are hard to 
reestablish. (Capability unit VITe-1) 


Judson Series 


The Judson series consists of dark-colored, moderately 
well drained, silty soils on foot slopes and alluvial fans in 
valleys in the northeastern part of the county. These soils 
-formed in material washed down from the nearby hillsides, 
and moderately dark overwash is on the surface in places. 
The slope ranges from 2 to 6 percent. 

In a representative profile the plow layer is very dark 
grayish-brown silty clay loam about 6 inches thick. The 
plow layer consists of material recently eroded from culti- 
vated fields. The rest of the surface layer represents the 
original, uncultivated surface layer. It is black and very 
dark brown, friable silty clay loam about 28 inches thick. 
The subsoil is very dark grayish-brown and brown, friable 
silty clay loam. 

Permeability 1s moderate, and the available moisture 
capacity is high. The organic-matter content is high. The 
content of available nitrogen is generally medium to low, 
of available phosphorus is Jow, and of available potassium 
is medium. The rooting zone is deep. Reaction is slightly 
acid or neutral in the surface layer. 

These soils generally are cultivated, but most areas are 
too small to be managed separately. In a few places, mostly 
near the Little Sioux River where these soils are in narrow 
valleys flanked by steep hills, they are left in permanent 
pasture. 

Representative profile of Judson silty clay loam, in a 
cultivated field about 4 miles southwest of Pierson, 1,110 
feet east and 800 feet south of the northwest corner of sec. 
28, T. 89 N., R. 43 W., on a 8 percent, south-facing alluvial 
fan: 

Ap—0 to 6 inches, very dark grayish-brown (10YR 3/2) light 

silty clay loam; common, fine, distinct, black (10XYR 
2/1) mottles; moderate, very fine, granular structure; 
friable; slightly acid; abrupt, smooth boundary. 


A12—6 to 16 inches, black (10YR 2/1) light silty clay loam; 
weak, medium, subangular blocky structure breaking 
to moderate, very fine and fine, subangular blocky; 
friable; neutral; gradual, smooth boundary. 

A18—16 to 29 inches, very dark brown (10YR 2/2) light silty 
clay loam; weak, fine and medium, subangular blocky 
structure breaking to weak to moderate, very fine, sub- 
angular blocky; friable; neutral; gradual, smooth 
boundary. 

A38—29 to 34 inches, very dark brown (10YR 2/2) light silty 
clay loam, very dark grayish brown (10YR 3/2) when 
crushed; common, fine, distinct, black (10YR 2/1) 
mottles; weak to moderate, very fine, subangular 
blocky structure; friable; slightly acid; gradual, 
smooth boundary. 

B2—34 to 46 inches, very dark grayish-brown (10YR 3/2) 
light silty clay loam, brown (10YR 4/3) when partly 
dry; ped interiors are dark brown (10YR 3/3) ; weak, 
fine, subangular blocky structure breaking to weak to 
moderate, very fine, subangular blocky; friable; 
slightly acid; gradual, smooth boundary. 

B3—46 to 60 inches, very dark grayish-brown (10YR 3/2) 
light silty clay loam, brown (10YR 4/3) when partly 
dry ; ped interiors are dark brown (10YR 3/8) ; weak, 
fine, subangular blocky structure breaking to weak to 
moderate, very fine, subangular blocky; friable; 
slightly acid. 


The A horizon is 24 to 36 inches thick. The Ay and Ai hori- 
zons are black (10YR 2/1) or very dark brown (10YR 2/2). 
In places there is as much as 12 inches of very dark grayish- 
brown silty clay loam, clay loam, or loam overwash. Reac- 
tion is neutral or slightly acid. 

The B2 and B8 horizons range from dark brown (10¥R 3/3) 
to brown (10YR 4/3). The darker organic coatings tend to 
mask the brownish ped interiors. The texture ranges from 
light to medium silty clay loam. The content of clay remains 
nearly constant as depth increases, and is generally between 
30 and 35 percent. 

Judson soils are similar to Kennebec and Napier soils. Judson 
soils have a brown B horizon that Kennebec soils lack, and they 
are somewhat finer textured to a depth of about 40 inches. 
Judson and Napier soils are similar in color, but Judson 
soils are finer textured to a depth of about 40 inches or more. 

Judson silty clay loam, 2 to 6 percent slopes (88).— 
This soil is generally on foot slopes at the edges of valleys, 
between the level bottom-land soils and soils on hillsides. 
It is mainly in the larger valleys, such as those along 
Pierson Creek and the Little Sioux River. Included with 
this soil are sandier strips at the foot of steep hills. Also 
included, in the more nearly level areas, are soils covered 
with overwash. 

Rill and gully erosion and siltation are hazards. This 
soil is generally managed along with the associated soils. 
Where it is associated with large areas of level or nearly 
level soils, this soil is well suited to cultivation and is used 
intensively for row crops. Where this soil is near the heads 
of small valleys, it is managed along with the more slop- 
ing, closely associated soils. (Capability unit [Te-1) 


Keg Series 


The Keg series consists of dark-colored, well drained to 
moderately well drained, silty soils that formed in stream- 
deposited sediments. These soils are at the higher eleva- 
tions in the Missouri River valley. They are nearly level. 

In a representative profile the surface layer is very 
dark brown silt loam about 14 inches thick. The subsoil 
is mainly dark grayish-brown, friable silt loam about 20 
inches thick. The substratum is grayish-brown to light 
olive-brown, friable, calcareous silt loam. 

Permeability is moderate, and the available moisture 
capacity is high. The organic-matter content is moderate, 
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and the rooting zone is deep. The content of available ni- 
trogen is medium to low, of available phosphorus is medi- 
um, and of available potassium is high. The surface layer 
and upper part of the subsoil are generally neutral. 

Except in built-up areas, these soils are nearly all cul- 
tivated. 

Representative profile of Keg silt loam, in a cornfield 
600 feet south anid 75 feet west of the northwest corner 
of sec. 36, T. 86 N., R. 47 W., on a nearly level flood plain: 


Ap—0 to 6 inches, very dark brown (10YR 2/2) silt loam; 
weak, fine and medium, subangular blocky structure 
and moderate, very fine, granular; very friable; neu- 
tral; abrupt, smooth boundary. 

A12—6 to 14 inches, very dark brown (10YR 2/2) silt loam; 
moderate, fine and medium, subangular blocky struc- 
ture; very friable; neutral; clear, smooth boundary. 

Bi—14 to 21 inches, very dark grayish-brown (10YR 3/2) silt 
loam, dark grayish brown (10YR 4/2) when crushed ; 
moderate, fine, subangular blocky structure and mod- 
erate, very fine, granular; very friable; neutral; clear, 
smooth boundary. 

B2—21 to 26 inches, dark grayish-brown (10YR 4/2) silt loam 
that has some very dark grayish-brown (10YR 3/2) 
exteriors, dark grayish brown (10YR 4/2) when 
crushed; weak, fine and medium, subangular blocky 
structure and moderate, very fine, subangular blocky ; 
some vertical cleavage; very friable; slightly acid; 
clear, smooth boundary. 

B3—26 to 34 inches, dark grayish-brown (10YR 4/2) and olive- 
brown (2.5Y 4/4) heavy silt loam mixed with very 
dark gray (10YR 3/1); weak, fine to coarse, sub- 
angular blocky structure and moderate, very fine, sub- 
angular blocky; some vertical cleavage; very friable; 
mildly alkaline; calcareous; clear, smooth boundary. 

C—34 to 60 inches, grayish-brown (2.5Y 5/2) to light olive- 
brown (2.5Y 5/4) silt loam, light gray (10YR 7/1) 
when dry ; weak, fine, subangular blocky structure and 
weak, very fine, granular; very friable; mildly alka- 
line; calcareous. 


The A horizon is 10 to 16 inches thick. There is a very dark 
grayish-brown (10YR 3/2) A8 horizon in places. 

The solum is 24 to 36 inches thick. The B horizon ranges from 
dark grayish brown (10YR or 2.5Y 4/2) to light olive brown 
(2.5Y 5/4). There are a few yellowish-brown and brown mottles 
in some places. The B3 horizon is very fine sandy loam in places. 
The B1 and B2 horizons are neutral or slightly acid, and the 
B83 horizon ranges from neutral to moderately alkaline. 

The C horizon ranges from light silt loam to very fine sandy 
loam in texture and from dark grayish brown to light olive 
brown in color. In places there are a few brown to strong- 
brown mottles. In many places the C horizon is moderately 
alkaline. 

Keg soils are similar in texture to Haynie, McPaul, and 
Kennebec soils. Keg soils have a darker and thicker A horizon 
than Haynie and McPaul soils and a thinner A horizon than 
Kennebec soils. Keg soils have a distinct, dark grayish-brown B 
horizon that is lacking in the McPaul soils. Keg soils are 
caleareous in the substratum; McPaul and Haynie soils are 
ealeareous throughout; and Kennebec soils are not calcareous. 


Keg silt loam (0 to 2 percent slopes) (46)—The largest 
areas of this soil are at the higher elevations in the Missouri 
River valley. Some are more than 100 acres in size. Other 
areas are long and narrow and on short slope breaks. Some- 
what poorly drained soils in narrow swales were included 
in mapping in almost all areas, 

This soil has no serious limitations and is well suited 
to cultivation. It is used intensively for row crops. Much of 
the acreage is associated with somewhat poorly drained 
soils and is managed along with them. In these places field 
operations are delayed until the more poorly drained soils 
can be tilled. Keg silt loam is one of the best farming 
soils in the county. (Capability unit I-2) 


Kennebec Series 


The Kennebec series consists of dark-colored, moder- 
ately well drained, silty soils that formed in sediments car- 
ried by streams or washed down from nearby hillsides. 
These soils are on bottom lands and foot slopes in the val- 
leys. The slope ranges from 0 to 6 percent. 

In a representative profile the surface layer is black silt 
loam about 35 inches thick. Next is a layer of black to very 
dark brown, friable light silty clay loam, about 15 inches 
thick, that has characteristics of both the surface layer 
and the substratum. The substratum is very dark brown 
silty clay loam to a depth of 60 inches. 

Permeability is moderate, and the available moisture ca- 
pacity is high. The organic-matter content is high. The 
content of available nitrogen is medium to low, and the 
content of available phosphorus and potassium is medium. 
The surface layer is slightly acid. The rooting zone is deep. 

Most areas of Kennebec soils are cultivated. 

Representative profile of Kennebec silt loam, in a cul- 
tivated field about 2 miles northeast of Danbury, 225 feet 
north of the southeast corner of SW1,NE}, sec. 13, T. 86 
N., R. 42 W., on a level flood plain: 


Ap—0 to 6 inches, black (10YR 2/1) heavy silt loam; mod- 
erate, coarse, subangular blocky structure breaking 
to weak, very fine, subangular blocky ; moderate, fine, 
granular structure in the uppermost 2 inches; friable; 
slightly acid ; abrupt, smooth boundary. 

A12—6 to 35 inches, black (10YR 2/1) silt loam; moderate, 
medium, subangular blocky structure breaking to mod- 
erate, very fine, subangular blocky; some vertical 
cleavage at a depth below 13 inches; friable; slightly 
acid; gradual, smooth boundary. 

AC—85 to 50 inches, black (10YR 2/1, but tending toward 
10¥R 2/2) light silty clay loam; moderate, very fine 
and fine, subangular blocky structure; friable; neu- 
tral; gradual, smooth boundary. 

C—50 to 60 inches, very dark brown (10YR 2/2) silty clay 
loam; massive; friable; neutral. 


The combined thickness of the Ap and AJ horizons is gener- 
ally 30 to 40 inches. In places the Al horizon is very dark brown 
(10¥R 2/2), and the AC horizon ranges from black (10YR 2/1) 
to very dark grayish brown (10YR 3/2). Some areas have 
about 6 to 15 inches of very dark grayish-brown (10YR 3/2), 
caleareous silt loam overwash. The Ap and Al horizons range 
from silt loam to light silty clay loam. The boundary between 
the A and the C horizon is somewhat arbitrary in most places 
and is indistinct. 

The C horizon ranges from black (10YR 2/1) and very dark 
brown (10YR 2/2) to very dark grayish brown (10YR 3/2). In 
places the substratum appears to be a buried soil. The texture 
ranges from silt loam to light silty clay loam. The AC and C 
horizons are neutral or slightly acid. 

In many places Kennebec soils are associated with Colo soils 
on bottom lands, The associated soils on bottoms and foot slopes 
are those of the Haynie, Keg, Judson, and Napier series. 

Kennebec soils do not have so high a clay content in the 
uppermost 40 inches as Colo soils. They lack the dark-brown 
or brown B horizon of the Napier and Judson soils. Kennebec 
soils have a thicker A horizon and a lower content of sand 
than Haynie and Keg soils, and Kennebec soils are not cal- 
ecareous at a shallow depth. 


Kennebec silt loam, 0 to 2 percent slopes (212A).—This 
soil has the profile described as representative for the 
series. In some places there is a brownish, calcareous silt 
loam overwash, up to 15 inches thick, on this soil, This 
soil occurs on flood plains, mostly in the larger valleys. 
Individual areas range from about 5 acres in size to several 
hundred acres. The largest areas are in the major valleys, 
such as the Maple River valley. 
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Generally, this soil does not have any serious limitations. 
Some areas near drainage ditches or streams are 
flooded in periods of high rainfall. Some runoff drains 
onto this soil. A few low-lying areas that were included in 
mapping are wet during some seasons. 

This is one of the best farming soils in the county and is 
well suited to cultivation. It is used intensively for row 
crops. (Capability unit I-2) 

Kennebec silt loam, 2 to 6 percent slopes (2128).—This 
soil has a surface layer of very dark brown, friable silt 
loam. In many places the soil is covered by brownish, cal- 
careous silt loam overwash up to 15 inches thick (fig. 7). 
The substratum is somewhat browner than that described 
in the representative profile. This soil occurs throughout 
the county, except in the northeastern part. It occupies 
strips, 200 to 400 feet wide, on the gentle foot slopes that 
form the edges of stream valleys. 

In some of the smaller valleys this is the only soil 
mapped, although included are small areas of more 
strongly sloping soils next to hills and of nearly level 
soils next to waterways or gullies. 

Rill erosion and siltation are slight hazards. Runoff 
from upslope soils drains across this soil. This soil is well 
suited to cultivation if erosion is controlled. It is used in- 
tensively for row crops. Some areas are so smal] that they 
are managed along with the more strongly sloping soils 
on hillsides. (Capability unit IIe-1) 


Lakeport Series 


The Lakeport series consists of dark-colored, somewhat 
poorly drained, silty soils that formed in river-deposited 
sediments. These soils are at intermediate elevations in the 
Missouri River valley. ‘They are nearly level. 

In a representative profile the surface layer is black and 
very dark brown silty clay loam about 22 inches thick. The 
subsoil extends to a depth of 45 inches. It is very dark 
gray silty clay loam in the uppermost 5 inches and dark 
grayish-brown silty clay loam mottled with yellowish 
brown in the lower part. The substratum is grayish-brown, 
calcareous light silt loam that is underlain by silty clay at 
a depth of 60 inches. 

Permeability is moderately slow to moderate, and the 
available moisture capacity is high. The organic-matter 
content is high. The content of available nitrogen is me- 


Figure 7._Silt loam overwash on Kennebec soils on bottom lands. 


dium to low, of available phosphorus is medium, and of 
available potassium is high. The surface layer is slightly 
acid. The rooting zone is deep. ; 

Most areas of Lakeport souls are cultivated. 

Representative profile of Lakeport silty clay loam, in 
a plowed field 800 feet east and 200 ‘feet north of the south- 
west corner of SEY, sec. 36, T. 86 N., R. 47 W., on a level 
flood plain: 

Ap—0 to 6 inches, very dark brown (10YR 2/2) silty clay 
loam; weak, fine, subangular blocky structure and 
moderate, very fine, granular and subangular blocky ; 
friable; slightly acid; abrupt, smooth boundary. 

Ai—6 to 10 inches, black (10YR 2/1) to very dark brown 
(10YR 2/2) silty clay loam; moderate, very fine, sub- 
angular blocky structure; friable; slightly acid; clear, 
smooth boundary. 

A3—10 to 22 inches, black (10YR 2/1) silty clay loam; weak, 
fine, subangular blocky structure and moderate, very 
fine, subangular blocky and granular; friable; slightly 
acid; clear, smooth boundary. 

B1i—22 to 27 inches, very dark gray (10YR 3/1) heavy silty 
clay loam, very dark grayish brown (2.5Y 3/2) when 
kneaded; very dark grayish-brown (2.5Y¥ 3/2) ped 
interiors; moderate, fine, granular structure and very 
fine, subangular blocky ; friable to firm; neutral; clear, 
smooth boundary. 

B21—27 to 34 inches, dark grayish-brown (2.5Y¥ 4/2) medium 
to heavy silty clay loam that is 10 percent very dark 
gray (10YR 3/1); few, fine, distinct, dark yellowish- 
brown (10YR 4/4) mottles; moderate to strong, very 
fine, subangular blocky structure ; firm; shiny ped sur- 
faces; neutral; clear, smooth boundary. 

B22—34 to 45 inches, dark grayish-brown (2.5Y 4/2) medium 
to heavy silty clay loam that has some olive-gray (5Y¥ 
5/2) faces; many, fine, distinct, light yellowish-brown 
(10YR 6/4) mottles and few, fine, distinct, dark yel- 
lowish-brown (10YR 4/4) mottles ; moderate, very fine, 
subangular blocky structure; firm; shiny ped sur- 
faces; neutral. 

Ci1—45 to 60 inches, grayish-brown (2.5Y 5/2) light silt loam ; 
very friable; caleareous. 

C2—60 to 90 inches, silty clay; very firm; calcareous. 


The thickness of the A horizon ranges from 16 to 24 inches. 
The Ap and Al horizons are black (10YR 2/1) or very dark 
brown (10YR 2/2). The A$ horizon ranges from black (10YR 
2/1) to very dark grayish brown (10YR 3/2). The Ap, Al, and 
A8 horizons range from light to heavy silty clay loam. Reaction 
is slightly acid or neutral. 

The B horizon is 15 to 30 inches thick. The B21 horizon 
ranges from dark grayish brown (2.5Y 4/2) to very dark gray 
(1LOYR 3/1) and very dark grayish brown (2.5Y 3/2). In many 
places it ig very dark gray or very dark grayish brown to a 
depth of more than 2 feet, which is deeper than is typical for 
the series. The B22 horizon ranges from dark grayish brown 
(2.5Y 4/2) to light olive brown (2.5Y¥ 5/4), gray (5Y 5/1), and 
olive gray (5Y 5/2). The texture of the B2 horizon ranges from 
medium silty clay loam to light silty clay. 

Reaction is slightly acid or neutral. 

The C horizon is caleareous light silt loam or very fine sandy 
loam. It ranges from dark grayish brown (2.5Y 4/2) to olive 
gray (BY 5/2) mottled with yellowish brown and brown. Lime 
concretions are common. Strata of finer textured materials oc- 
cur in places. 

Lakeport soils are silty clay loam to a depth of about 40 
inches, in contrast to the associated Salix soils, which are 
underlain by silt loam or very fine sandy loam. Lakeport and 
Colo soils are both silty clay loam, but Lakeport soils are gen- 
erally more clayey to a depth of 40 inches and are dark grayish 
brown in the B horizon. 


Lakeport silty clay loam (0 to 2 percent slopes) (436).— 
Individual areas of this soil are generally about 10 to 30 
acres in size, but one area is about 200 acres in size. In- 
cluded in mapping were areas of a similar soi] that has a 
lighter colored, thinner surface layer. In places this in- 
cluded soil has been flooded more recently than the Lake- 
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port soil, and the original dark-colored surface layer has 
been buried by 15 to 25 inches of lighter colored material. 
Not enough organic matter has accumulated to make the 
surface layer of this soil as dark or as thick as that of the 
Lakeport soil. 

The soil has a seasonal high water table. The surface 
layer tends to clod if worked when wet. The soil is well 
suited to cultivation, however, and is used intensively for 
row crops. (Capability unit IIw-2) 


Luton Series 


The Luton series consists of dark-colored, very poorly 
drained, clayey soils that formed in river-deposited sedi- 
ments. These soils are at low elevations on broad bottom 
lands in the Missouri River valley. They are nearly level. 

In a representative profile the surface layer is firm and 
very firm clay about 28 inches thick. It is black in the up- 
per part and very dark gray in the lower part. The sub- 
soil is very firm clay about 20 inches thick. It is dark gray 
in the upper part and gray to olive gray in the lower part, 
and it has common brownish-yellow and yellowish-red 
mottles. The substratum is calcareous, gray to olive-gray 
silty clay that has some layers of silt loam. | : 

Permeability is very slow, and the available moisture 
capacity is medium. The organic-matter content is high. 
The content of available nitrogen is generally medium to 
low, of available phosphorus is very low, and of available 
potassium is high. The surface layer is neutral. The root- 
ing zone is deep, except where root growth is restricted 
by a high water table. ; 

Luton soils are generally cultivated. | 

Representative profile of Luton clay, in a plowed field 1 
mile north of Sloan, 0.225 mile north of the southeast 
corner of SW), sec. 20, T. 86 N., R. 46 W., on a level flood 
plain: 

Api—oO to 3 inches, black (10YR 2/1 to N 2/0) clay; strong, 
very fine, angular blocky structure; firm; neutral; 
abrupt, smooth boundary. 

Ap2—3 to 8 inches, black (10YR 2/1 to N 2/0) clay; weak to 
moderate, very fine, subangular blocky structure; 
firm; neutral; clear, smooth boundary. 

A12—8 to 14 inches, black (10YR 2/1 to N 2/0) clay; moderate 
to strong, very fine, subangular blocky structure; very 
firm; neutral; gradual, smooth boundary. 

A8—-14 to 28 inches, very dark gray (N 3/0) to very dark 
grayish-brown (2.5Y 3/2) clay; few, fine, prominent, 
brownish-yellow (10YR 6/6) and yellowish-red (5YR 
5/6) mottles; moderate to strong, very fine, suban- 
gular blocky structure; very firm; thin, discontinuous, 
very dark gray (N 3/0) ped coatings; neutral; grad- 
ual, smooth boundary. 

B2g—28 to 36 inches, dark-gray (5Y 4/1) clay; common, fine, 
prominent, brownish-yellow (1OYR 6/6) and yellow- 
ish-red (5YR 5/6) mottles; moderate, very fine, 
subangular blocky structure; very firm; thin, discon- 
tinuous, very dark gray (N 3/0) ped coatings; few 
calcium carbonate concretions; neutral; gradual, 
smooth boundary. 

B8g—86 to 48 inches, gray (5Y 5/1) to olive-gray (5Y 5/2) 
elay; common to many, fine, prominent, brownish- 
yellow (10YR 6/6) mottles; weak, very fine, sub- 
angular blocky structure; very firm; few, thin, very 
dark gray (N 3/0) to very dark grayish-brown (2.5Y 
3/2) ped coatings; few calcium carbonate concretions; 
neutral; noncalcareous; abrupt, smooth boundary. 

C—48 to 72 inches, stratified, gray (5Y 5/1) to olive-gray 
(5Y 5/2) silty clay that has a silt loam layer at a 
depth of 48 to 54 inches; massive; friable; moderately 
alkaline; calcareous. 
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The thickness of the A horizon is 20 to 30 inches. The A hori- 
zon ranges from silty clay loam to silty clay or clay to a depth 
of about 15 inches. There is 6 to 12 inches of overwash on these 
soils in places near the uplands. The overwash is very dark 
grayish-brown (10YR 3/2) or dark grayish-brown (10YR 
4/2) silt loam. Some brownish-yellow, yellowish-brown, and 
yellowish-red mottles occur in places. The Ap, Al, and A3 
horizons are generally neutral, but in places they are slightly 
acid. 

The B2g and B3g horizons range from dark-gray (5Y 5/1) 
to olive-gray (5Y 5/2) silty clay or clay. Brownish-yellow, 
yellowish-brown, and yellowish-red mottles are common. The 
B2g and B3g horizons are generally neutral, but they range 
to mildly alkaline, and in some places the B3g horizon is 
calcareous. 

The C horizon is distinctly stratified. It is olive-gray (5Y 
5/2) to dark-gray (5Y 4/1) silt loam to clay. In places the 
soils have a thin, buried A horizon, or strata of darkened sedi- 
ments in the B or C horizon. Lime concretions and snail shells 
occur in some places in the C horizon and in the B8g horizon 
if it is caleareous. 

Luton soils have a higher content of organic matter and a 
thicker, darker A horizon than the clayey Albaton and Forney 
soils. They are not so stratified as those soils. Luton soils are 
like Napa and Solomon soils in texture, but Napa soils have a 
high content of sodium and Solomon soils have a high content 
of lime. Luton soils lack the silty clay loam layer at a depth of 
30 to 40 inches that characterizes Woodbury soils. 

Luton silty clay loam (0 to 1 percent slopes) (366).— 
This soil is in the eastern part of the Missouri River valley 
near tributary streams. It is distinguished from other 
Luton soils by the surface layer of black, friable silty clay 
loam, generally 6 to 15 inches thick. 

Wetness is a hazard. This soil is generally not so wet as 
Luton clay, however, and tillage is easier. 

This soil is suited to cultivation if drainage is adequate. 
It is used intensively for row crops. Even where this soil 
is artificially drained, farming operations are delayed dur- 
ing wet seasons. (Capability unit IIT w-1) 

Luton clay (0 to 1 percent slopes) (66).—This soil has the 
profile described as representative for the series. In some 
places it has a sequence of dark layers overlying gray 
layers in the subsoil and substratum. These layers rep- 
resent older soils buried by more recent deposition. Some 
individual areas of this soil are 1,000 acres or more in size, 
and have a few patches of other soils, 5 to 10 acres in size, 
scattered within them. 

_ Small depressions that contain Napa soils were included 
in mapping, as were some areas of the calcareous Solomon 
soils, 

Wetness is a severe limitation to use of this soil. Row 
crops and small grains are grown in most areas. This soil 
is suited to cultivation if drainage is adequate. If rainfall 
is above average, however, seed may not germinate. It is 
not uncommon for farmers to replant whole fields or parts 
of fields, In some very wet years crops are planted but 
cannot be cultivated or harvested. It is often necessary to 
work this soil when too wet, and poor tilth results. (Capa- 
bility unit TIIw-1) 


Made Land 


Made land (Ml) consists of those areas built up by hauling 
in soil material. This land type includes sites that have 
been built up for the construction of buildings. It also 
includes sanitary land fills and dumps. 

Almost all of the areas are in towns. Some of the areas 
could be converted to farming use, but this is not likely. 
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In any case, such a conversion would require a great deal 
of work. (Capability unit VIIs-1) 


Marsh 


Marsh (354) consists of wet, periodically flooded areas 
covered mostly with grasses, cattails, rushes, and similar 
plants. Most areas are in former river channels. All but a 
few are in the Missouri River valley. 

The best use of this land type is for wildlife habitat. 
Some of the areas can be drained and used for crops. 
(Capability unit VIIs-1) 


McPaul Series 


The McPaul series consists of stratified, well drained 
to moderately well! drained soils that formed in sediments 
washed from nearby hillsides. The plow layer is moder- 
ately dark colored. These soils are nearly level in many 
places; in other places the slope is 2 to 6 percent, 

In a representative profile the plow layer is very dark 
grayish-brown, calcareous silt loam about 7 inches thick. 
The substratum is stratified, dominantly very dark gray- 
ish-brown and dark grayish-brown, calcareous, very fri- 
able silt loam. It extends to a depth of about 380 inches. 
Next is a layer of black light silty clay loam, about 14 
inches thick, which is the surface layer of a soil buried 
by recent sediments. The subsoil of this buried soil is very 
dark gray light silty clay loam. 

Permeability is moderate, and the available moisture 
capacity is high. The organic-matter content is low. The 
content of available nitrogen is very low, of available 
phosphorus is low, and of available potassium is high. The 
-rooting zone is deep. In most places the surface layer and 
upper part of the substratum are mildly alkaline and 
calcareous. 

Most areas of McPaul soils are cultivated. 

Representative profile of McPaul silt loam, in a cornfield 
on an alluvial fan in Elliott Creek valley, NWI14Z4NW1, 
sec. 8, T. 88 N., R. 46 W., on a 1 percent slope: 


Ap—O0O to 7 inches, very dark grayish-brown (10YR 3/2) silt 
loam ; weak, fine and medium, subanglar blocky struc- 
ture breaking to weak, fine, granular; friable; mildly 
alkaline; slightly caleareous; clear, smooth boundary. 

C—7 to 30 inches, stratified, very dark grayish-brown (1l0YR 
8/2) and dark grayish-brown (10YR 4/2) silt loam; 
a few very dark brown (10YR 2/2) peds; weak, thick, 
platy structure and weak to moderate, fine, granular; 
very friable; mildly alkaline; calcareous; clear, 
smooth boundary. 

Ab—30 to 44 inches, black (10YR 2/1 tending to N 2/0) light 
silty clay loam ; weak, fine, subanglar biocky structure 
breaking to moderate, fine, granular; friable; mildly 
alkaline; calcareous; gradual, smooth boundary. 

Bb—-44 to 60 inches, very dark gray (10YR 3/1 to N 8/0) light 
silty clay loam, very dark gray (10YR 3/1) when 
kneaded ; weak, fine and medium, subangular blocky 
structure breaking to moderate, fine, granular; friable; 
a few streaks of white lime; moderately alkaline; 
calcareous. 


The A horizon of McPaul soils is generally a plow layer that 
is less than 10 inches thick. In places it is dark grayish brown 
(10YR 4/2). Reaction is neutral to moderately alkaline. 

The C horizon is very dark grayish brown (2.5Y 3/2) to 
brown (10YR 5/3). In places it is mottled with yellowish 
brown, brown, strong brown, and gray. The depth to the buried 
Ab horizon is generally 30 to 40 inches, but this buried soil is 
lacking in some places. The ©, Ab, and Bb horizons range from 
mildly alkaline to moderately alkaline, and they are calcareous. 


McPaul soils developed in similar parent material and are 
similar in color to Haynie and Grable soils. They contain fewer 
sandy and clayey strata than Haynie soils and are higher in 
available phosphorus. McPaul soils lack the sand in the C 
horizon that is characteristic of Grable soils. 

McPaul silt loam (0 to 2 percent slopes) (70).—This 
soil has the profile described as representative for the series. 
Individual areas are large. They make up more than 90 
percent of the flood plain of some of the medium-size 
streams, such as Wolf, Elliott, and Big Whiskey Creeks. 

Where this soil occupies narrow stream valleys, gullying 
(fig. 8, top) is a serious hazard. In many places gullying 
is controlled by dams (fig. 8, bottom) and upstream conser- 
vation practices. In some years wetness and siltation are 
hazards. Water from the hills and tributaries must be 
diverted in some places to prevent damage to crops. 

Flooding from the main stream is also a hazard, al- 
though a minor one where the areas are protected by 
levees. There is a wide variation in the frequency of flood- 
ing from place to place. In most places this soil is subject 
to occasional flooding, but in some places the soil receives 
no floodwater or sediment at all. Included in mapping were 
low-lying soils that are frequently flooded. 

Most areas of this soil are well suited to cultivation. 
Row crops are grown intensively where this soil is asso- 
ciated with other nearly level soils. Where this soil is in 


Figure 8—Top, an active gully widens and destroys areas of 
McPaul soil; bottom, the same area reclaimed by installation of 
erosion control structures. 
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narrow stream valleys, some areas are managed along with 
more sloping soils. (Capability unit I-1) 

McPaul silt loam, frequently flooded (0 to 2 percent 
slopes) (955).—In places this soil has the profile described 
as representative for the series, but in many recently 
flooded areas the surface layer is dark grayish brown. This 
soil is at low elevations, mostly adjacent to streams. It is 
frequently flooded. Soils at higher elevations have been 
included in mapping most areas, and these soils are well 
suited to row crops. 

This soil is better suited to pasture or woodland than to 
cultivated crops. It is well suited to pasture, and especially 
to water-tolerant grasses. Where it is protected against 
flooding, this soil is well suited to row crops. If it is used 
for row crops, replanting is necessary in many years. 
(Capability unit Vw-1) 

McPaul, Albaton, and Blake soils (0 to 1 percent 
slopes) (896).—These soils are in Sioux City, in areas built 
up before the soils were surveyed. No attempt has been 
made to determine the precise percentages of each soil or 
to delineate them separately on the soil maps. 

The McPaul soils are the more extensive in this undif- 
ferentiated group. They formed in sediments deposited 
by such tributary streams as the Floyd River. Where un- 
disturbed, they have the profile described as representative 
for the series. 

Albaton and Blake soils are the main soils of this unit 
that formed in sediments deposited by the Missouri River. 
Areas of Onawa, Haynie, and Modale soils were included 
m mapping. 

Because these soils occur on the flood plain of the Mis- 
souri River and its tributaries, they are subject to flooding. 
Major flood control structures have been built to reduce 
this hazard. (Capability unit Vw-1) 

McPaul-Kennebec silt loams, 2 to 6 percent slopes 
(8878).—This complex is in most valleys, except those in 
the northeastern part of the county. About a third of this 
complex is made up of McPaul silt loam, in the center of 
the valleys. The other two-thirds is made up of McPaul and 
Kennebec soils, 2 to 6 percent slopes. 

The two soils have many similar characteristics. McPaul 
soils are calcareous and low in organic-matter content ; the 
Kennebec soils are noncaleareous and high in orgaiic- 
matter content. 

Rill and sheet erosion, as well as siltation, are hazards 
secs water from the hills is allowed to run across these 
soils. 

Large areas of this complex are used intensively for row 
crops. They are well suited to cultivation if runoff is con- 
trolled. Areas in small valleys are managed along with the 
associated upland soils. (Capability unit ITe-1 


Modale Series 


The Modale series consists of stratified, moderately well 
drained to somewhat poorly drained, silty soils that 
formed in river-deposited sediments. These soils are light 
colored except in the thin, moderately dark colored surface 
layer, and they are underlain by clay. They are nearly level 
and are at high or intermediate elevations in the Missouri 
River valley. 

Tn a representative profile the surface layer is very dark 
gray silt loam about 10 inches thick. It is underlain by 
stratified, dark grayish-brown to grayish-brown, very fria- 


ble, calcareous loam about 11 inches thick. Below this is 
firm, calcareous silty clay that is dominantly gray or light 
gray. The very dark gray to dark gray layer at a depth 
of 35 to 40 inches was once the surface layer of a buried 
soil. 

Permeability is moderate in the upper part of these soils, 
but it is very slow to slow in the lower part. The availa- 
ble moisture capacity is high. The organic-matter content 
is low. The content of available phosphorus and nitrogen is 
very low, and the content of available potassium is high. 
Reaction is mildly alkaline in the plow layer and mod- 
erately alkaline below. These soils are calcareous. Root 
growth is somewhat restricted by the clayey substratum, 
especially in wet years. 

Nearly all areas of Modale soils are cultivated. 

Representative profile of Modale silt loam, in a cornfield 
2 miles east of Sergeant Bluff, 1,100 feet north of the south- 
east corner of SW14SW1, sec. 383, T. 88 N., R. 47 W., on a 
nearly level flood plain: 


Ap—0O to 10 inches, very dark gray (10YR 3/1) to very dark 
grayish-brown (10YR 3/2) silt loam that is 10 per- 
cent pale brown (10YR 6/8); few, fine, prominent, 
yellowish-red (SYR 4/6) mottles; moderate, coarse, 
subangular blocky structure breaking to weak, fine, 
subangular blocky and moderate, very fine, granular; 
friable; neutral, except mildly alkaline and calcareous 
in the lower few inches; abrupt, smooth boundary. 

to 21 inches, stratified, dark grayish-brown to 

grayish-brown (2.5Y 4/2 to 5/2) loam that has a high 

percentage of very fine sand; few, prominent, yellow- 

ish-red (5YR 4/6), dark reddish-brown (5YR 3/2), 

and reddish-yellow (7.5YR 6/6) mottles oriented on 

horizontal plates; weak, thin to thick, platy structure 
and very fine, granular; very friable; moderately al- 
kaline; calcareous; abrupt, smooth boundary. 

IIC2g—21 to 35 inches, gray (5Y 5/1) silty clay; many, fine, 
prominent, dark reddish-brown (2.5YR 3/4) mottles; 
few, fine, prominent, red (10R 4/6) mottles; few, 
fine, distinct, light olive-brown (2.5Y 5/4) mottles; 
strong, very fine, granular and subangular blocky 
structure; firm; stratification visible; moderately al- 
kaline; calcareous; abrupt, smooth boundary. 

IIAb—35 to 40 inches, very dark gray to dark gray (N 3/0 to 
4/0) silty clay; common, fine, prominent, red (2.5YR 
4/6) mottles; few, fine, distinct, light yellowish-brown 
(10YR 6/4) mottles; weak, fine and medium, suban- 
gular blocky structure; firm ; moderately alkaline ; cal- 
eareous; clear, smooth boundary. 

JIC3g-——40 to 90 inches, light-gray (5Y 6/1) silty clay; com- 
mon, fine, prominent, reddish-brown (2.5YR 4/4) mot- 
tles and few, fine, prominent, red (10R 4/6) mottles; 
weak to moderate, very fine, subangular blocky strue- 
ture; firm; moderately alkaline; calcareous; reddish 
mottles are lacking at a depth of 46 to 50 inches. 


The Ap or Al horizon is silty clay loam or silt loam 6 to 10 
inches thick. In places, especially near the river, these horizons 
contain strata of dark grayish-brown (10YR 4/2) material. 
The A horizon is neutral or mildly alkaline and calcareous. 

The Cl horizon centers on stratified silt loam or loam that 
has a high content of silt and very fine sand. It is dark 
grayish brown (10YR or 2.5Y 4/2) or grayish brown (10YR 
or 2.5Y 5/2) mottled with yellowish red, reddish yellow, yel- 
lowish brown, or brown. At a depth of 15 to 30 inches, the 
stratified material ends abruptly. It is underlain by silty 
clay or clay. The clayey substratum ranges from dark grayish 
brown (10YR or 2.5Y 4/2) to light gray (5Y 6/1), gray (5Y 
5/1), or olive gray (5Y 5/2), except for the buried Ab horizon 
that occurs in places. The Ab horizon is darker colored and 
represents the surface layer of an older soil buried by more 
recent sediments. The clayey part of the substratum contains 
mottles similar in color to those in the upper part of the 
substratum. 

Modale soils developed in parent material similar to that 
of Moville, Owego, and Waubonsie soils. They have more 
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sand in the layers above the silty clay than Moville soils. In 
addition, the uppermost 10 or 15 inches of the underlying 
clayey layer is generally lighter colored in Modale soils than 
in Moville soils. Modale soils have less sand in the layers above 
the silty clay than Waubonsie soils. They are not so fine tex- 
tured as Owego soils in the Ap horizon and upper part of 
the C horizon, 

Modale silt loam (0 to 2 percent slopes) (149).—This 
soil has the profile described as representative for the 
series. It commonly occupies the very gentle, narrow, 
elongated rises and swales at intermediate elevations. San- 
dy loams are at the higher elevations; clayey soils are in 
the distinct swales. Small patches of sandy and clayey 
soils were included in mapping. 

There are generally no serious limitations to farming 
this soil. In some seasons, however, there is a perched water 
table above the clayey part of the substratum. 

This soil is well suited to cultivation, and it is used 
intensively for row crops. (Capability unit I-1) 

Modale silty clay loam (0 to 2 percent slopes) (147).— 
The surface layer of this soil is generally very dark gray 
silty clay loam. There is considerable variation in the 
depth to the underlying clayey substratum. In some places 
the underlying clayey layer is within a foot of the surface; 
in other places it is at a depth of 3 or 314 feet. Individual 
areas of this soil are up to 60 acres or more in size. This 
soil is adjacent to broad swales or former stream channels, 
where silty sediments have washed over the bank and 
covered the clayey material. This soil is also in narrow 
swales flanked by coarser textured soils. 

There are no serious limitations to use of this soil, but 
many areas are associated with wet, clayey soils. During 
some parts of the year this soil is wetter than other Modale 
soils. The surface layer becomes cloddy if worked when 
wet. Farming operations are delayed in some years. If 
the associated soils are drained, the slight hazard of wet- 
ness is usually eliminated. 

This soil is well suited to cultivation, and it is used 
intensively for row crops. (Capability unit I-1) 


Monona Series 


The Monona series consists of dark colored or moderate- 
ly dark colored, well-drained silty soils that formed in 
loess. These soils are on moderately wide ridgetops and 
convex side slopes. A few areas are on high benches, The 
slope ranges from 0 to 30 percent. 

In a representative profile the surface layer is very 
dark grayish-brown silt loam about 7 inches thick. The 
uppermost 5 inches of the subsoil is dark-brown, friable 
silt loam. Below is brown friable silt loam that has a few 
yellowish-brown and light-gray mottles at a depth below 
27 inches. The substratum, which begins at a depth of 42 
inches, is yellowish-brown, very friable, calcareous silt 
loam. 

Permeability is moderate, and the available moisture 
capacity is high. The organic-matter content is medium or 
moderately high, but the amount is variable and depends 
on the degree of erosion. The content of available nitrogen 
and phosphorus is low, and the content of available po- 
tassium is high. The reaction in the surface layer and 
upper part of the subsoil is generally slightly acid. The 
rooting zone is deep. 

The less sloping Monona soils are used for cultivated 
crops. The steep soils are used for pasture. 


Representative profile of Monona silt loam, in a culti- 
vated field 510 feet west and 225 feet north of the southeast 
corner of SW1, sec. 7, T. 89 N., R. 45 W., on a northwest- 
facing, 4 percent slope: 


Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) silt 
loam; weak, fine, subangular blocky structure break- 
ing to moderate, very fine, granular and subangular 
blocky ; friable; slightly acid; abrupt, smooth bound- 


ary. 

B1—7 to 12 inches, dark-brown (10YR 3/3) silt loam; weak, 
coarse, subangular blocky structure breaking to mod- 
erate, very fine, granular and subangular blocky; 
friable; slightly acid; clear, smooth boundary. 

B2—12 to 27 inches, brown (10YR 4/3) silt loam; few faces of 
peds very dark brown (10YR 2/2); weak, fine and 
medium, subangular blocky structure breaking to mod- 
erate, very fine, subangular blocky; friable; slightly 
acid; gradual, smooth boundary. 

B3—27 to 42 inches, brown (10YR 4/8) silt loam, light yel- 
lowish brown (10YR 6/4) when dry; few, fine, faint, 
light-gray (10YR 6/1) and yellowish-brown (10Y¥R 
5/6) mottles; mottles are relict; weak, fine, sub- 
angular blocky structure; friable; neutral; clear, 
smooth boundary. 

C—42 to 60 inches, yellowish-brown (10YR 5/4) silt loam; 
few, fine, faint, light-gray (10YR 6/1) and yellowish- 
brown (10YR 5/6) mottles; mottles are relict; mas- 
sive; very friable; moderately alkaline; calcareous. 


In nearly level or uneroded areas, the A horizon ranges 
from 10 to 18 inches in thickness. The Ap horizon ranges 
from black (10YR 2/1) to very dark grayish brown (10YR 
3/2). The Al horizon, which occurs in many profiles, is black 
(10YR 2/1) or very dark brown (10YR 2/2). Some profiles have 
a very dark grayish-brown (10YR 3/2) A8 horizon. In severely 
eroded areas the A horizon is thinner and lighter colored than 
that of the profile representative for the series. 

The B horizon ranges from 12 to 40 inches in thickness and 
from slightly acid to mildly alkaline in reaction. The B2 and B3 
horizons range from brown (10YR 4/3) to yellowish brown 
(10YR 5/4). The texture ranges from silt loam to light silty 
clay loam. Mottles in the B38 or C horizons range from few to 
common. They range from light gray to grayish brown and 
yellowish brown or strong brown in color. The C horizon ranges 
from brown (10YR 4/3) to yellowish brown (10YR 5/4). 

These soils are not so fine textured in the A horizon and 
upper part of the B horizon as Galva soils. Like Monona soils, 
Galva soils formed in loess and are well drained. 

Monona silt loam, 0 to 2 percent slopes (10A)—This 
soil has a surface layer of very dark brown silt loam about 
14 inches thick. It is on high stream benches, such as those 
along the Maple and West Fork Rivers. Individual areas 
are generally 60 to 80 acres in size. 

Included with this soil are a few small depressions. 
These areas are wetter than the Monona soil, and in some 
of them crops drown out during long rainy periods. 

This soil has no serious limitations. Some of the areas 
receive runoff from higher lying soils, but generally, this 
does not cause a problem. 

This soil is well suited to cultivation and can be used in- 
tensively for row crops. It is one of the best farming soils 
in the county. (Capability unit I-3) 

Monona silt loam, 2 to 6 percent slopes (10B).—This 
soil has a surface layer of very dark brown or very dark 
grayish-brown silt loam about 10 to 14 inches thick. In 
other respects, its profile is like that described as represent- 
ative for the series. It occurs on rounded ridgetops and 
high stream benches. The ridgetops are about 300 to 700 
feet wide and about a quarter of a mile to a mile long. 

Erosion is a hazard. If erosion is controlled, this soil is 
well suited to intensive cultivation of row crops. Some cf 
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the smaller areas are managed along with the more sloping 
Monona soils on hillsides. In these places row crops are 
included less often in the cropping system. (Capability 
unit Ile—2) 

Monona silt loam, 2 to 6 percent slopes, moderately 
eroded (1082).—This soil has the profile described as repre- 
sentative for the series. In some places plowing has brought 
dark-brown subsoil material into the plow layer. 

This soil is mainly on rounded ridgetops in undulating 
to rolling areas. The ridgetops are 300 to 700 feet wide and 
a quarter of a mile to a mile long. Some areas are on high 
benches along the Maple and West Fork Rivers and other 
large streams. 

Erosion is a hazard, and the effects of sheet and rill ero- 
sion are evident. 

If erosion is controlled, row crops can be frequently in- 
cluded in the cropping system. (Capability unit [Ie—2) 

Monona silt loam, 6 to 10 percent slopes, moderately 
eroded (10C2).—This soil occurs mostly on moderately wide 
ridgetops in the rolling and hilly parts of the county. It is 
also on side slopes at the heads of drainageways in the 
uplands. In most places the surface layer consists of a 
mixture of very dark grayish-brown silt loam and dark- 
brown subsoil material. In some places, especially near 
hillside draina eways, the surface layer is very dark brown 
and about 10 i: ches thick. The subsoil is slightly thinner 
than that of tne profile described as representative for 
the series. 

Included in mapping are many small areas that have a 
high content of lime in the surface layer. Also included 
are a few severely eroded areas where the plow layer con- 
sists entirely of subsoil material. 

Erosion is a hazard. The effects of sheet and rill erosion 
are evident, and gullies form in a few hillside drainage- 
ways. 

Most of this soil is cultivated (fig. 9). It is well suited 
to row crops if erosion is controlled. In many places it is 
managed along with the more strongly sloping Monona 
soils. Severely eroded areas need additions of fertilizer. 
(Capability unit ITTe~2) 
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Figure 9.—Contour cultivation on Monona silt loam. 
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Monona silt loam, 10 to 15 percent slopes, moderately 
eroded (10D2).—Most of this soil has a surface layer of very 
dark grayish-brown, friable silt loam. In places dark- 
brown subsoil material is mixed into the plow layer, and in 
many small patches the plow layer consists almost en- 
tirely of subsoil material. The subsoil is thinner and more 
mottled than that of the profile described as representa- 
tive for the series. In most places this soil is caleareous at 
a depth of 24 to 36 inches, 

This soil is mainly in concave areas at the heads of hill- 
side drainageways or near foot slopes. It occupies entire 
hillsides on some east- and north-facing slopes; a few 
areas are on side slopes of high benches. 

Included in mapping are many patches of 1 or 2 acres 
of soil that has a high content of lime. Also included, near 
the Little Sioux River valley, are small areas of a soil 
locally called “timber clay.” This included soil is more acid 
and slightly more clayey than typical Monona soils. 

The effects of rill and sheet erosion are evident. Some 
hillside drainageways are gullied. 

Most of this soil is cultivated. It is suited to row crops 
if erosion is controlled and other management is at a high 
level. Areas closely associated with steep Ida or Monona 
soils are used for meadow, and row crops are grown when 
the meadows need renovation. (Capability unit ITTe-3) 

Monona silt loam, 10 to 15 percent slopes, severely 
eroded (10D3).—This soil is most common on north- and 
east-facing, rounded hillsides. The plow layer is typically 
dark-brown, friable silt loam. In most places it consists of 
a mixture of the original very dark grayish-brown surface 
layer and material from the subsoil. The surface layer is 
darker and thicker near hillside drainageways. The sub- 
soil is like that of the profile described as representative 
for the series, except that it is thinner and more mottled. 
The soil is calcareous at a depth of about 24 to 30 inches 
in most places. 

Included in mapping were patches of soils that have a 
high content of lime. These areas are 1 or 2 acres in size. 
Lime nodules are on the surface in many of the included 
areas. 

Rill and sheet erosion are common. In places gullies 
have formed in hillside drainageways. 

This soil needs more fertilizer than the less eroded 
Monona soils. It is suited to row crops if erosion is con- 
trolled and other management is adequate. Most areas are 
cultivated. (Capability unit ITTe-3) 

Monona silt loam, 15 to 20 percent slopes, moderately 
eroded (10E2)—This soil is mostly on north- and east- 
facing, rounded hillsides in the hilly and steep parts of the 
county. Some of this soil is in rolling areas. The surface 
layer is slightly acid, friable, very dark grayish-brown 
silt loam. In places the reaction is neutral. The subsoil is 
thinner than that of the profile described as representative 
for the series, and in many places it is more mottled. The 
underlying calcareous layer is within 24 inches of the sur- 
face in many places. 

Included in mapping are small patches of soil that has 
a high content of lime in the surface layer and lime nodules 
on the surface. Also included, near the Little Sioux River 
valley, are soils locally called “timber clay,” which are 
more acid and slightly more clayey than Monona soils. 

The effects of rill and sheet erosion are evident. In places 
gullies have formed and are enlarging. 
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In many places the management of this soil depends on 
the kind of management needed on associated soils. Where 
adjacent areas are less strongly sloping, this soil usually 
is cultivated along with those soils. Where the adjacent 
soils are predominantly steep, this soil is used for meadow. 
Generally, this soil needs more fertilizer than the less slop- 
ing Monona soils. (Capability unit [Ve-1) 

onona silt loam, 15 to 20 percent slopes, severely 
eroded (10E3}.—This soil is on rounded hillsides. Individ- 
ual areas are generally not large. Where it has been plowed, 
this soil has a surface layer of friable, dark-brown silt 
loam. In most places the surface layer is made up of sub- 
soil material, The subsoil is thinner and more mottled than 
that of the profile described as representative for the series. 
In most places the calcareous layer is at a depth of about 
24. inches. . 

Included with this soil are areas where the surface layer 
is thicker and darker colored. These areas are near hill- 
side drainageways and at the base of slopes. Also included 
are a few small areas that are calcareous. 

The effects of sheet and gully erosion are evident. Where 
this soil is associated with less strongly sloping soils, it is 
usually cultivated along with those soils. 

This soil is used mainly for meadow, and a row crop is 
grown when meadows are renovated. The soil is well suited 
to this use if erosion is controlled. More fertilizer is needed 
for this soil than for the less sloping Monana soils. (Capa- 
bility unit [Ve~1) 

Monona silt Joam, 20 to 30 percent slopes, moderately 
eroded (10F2}.—Where this soil is in native grass or wood- 
land, the surface layer is friable, very dark grayish-brown 
silt loam 8 to 10 inches thick. Where this soil has been 
formerly cultivated, the surface layer is browner and thin- 
ner. The subsoil is thinner and more mottled than that of 
the profile described as representative for the series. In 
most places the soil is calcareous at a depth of about 24 
inches, but the depth to calcareous material is greater 
under the trees. 

Most areas of this soil are on convex hillsides that face 
north and east. Clay loam glacial till is exposed near the 
foot of the hillsides in places, mostly in the vicinity of 
Smithland and Anthon. Small areas of this till are in- 
cluded in mapping. A few areas of severely eroded soils 
are also included. 

The erosion hazard is severe, and some places are gullied. 
The use of farm machinery is severely limited on steep 
slopes. 

Most of this soil is used for grazing. Brome is the major 
grass grown. Occasionally, a few areas are planted to corn, 
but the soil is poorly suited to such use. Bur oak is the 
dominant tree species. Even under a high level of man- 
agement, however, the timber has limited commercial 
value. (Capability unit VIe-1) 


Moville Series 


The Moville series consists of stratified, moderately dark 
colored, moderately well drained to somewhat poorly 
drained, silty soils that formed partly in recent sediments 
and partly in older, slack-water alluvial sediments of the 
Missouri River. These soils are along the eastern edge of 
the Missouri River valley. They are nearly level. 

“Tn a representative profile the plow layer is very dark 


grayish-brown silt loam about 6 inches thick. The sub- 
stratum is stratified, very dark grayish-brown and dark 

ayish-brown, very friable, calcareous silt loam about 21 
inches thick. It has common mottles of dark reddish 
brown, black, very dark gray, grayish brown, and strong 
brown. This layer is abruptly underlain by black and very 
dark gray, firm silty clay, about 18 inches thick, that was 
originally the surface layer of a now buried soil. The sub- 
soil of this buried soil is very dark gray to dark gray, very 
firm silty clay about 10 inches thick. Its substratum is 
light-gray, very firm silty clay. 

These soils are moderately permeable in the upper part 
and very slowly permeable in the lower part. The available 
moisture capacity is high. The organic-matter content is 
low. The content of available nitrogen is very low, of 
available phosphorus is low, and of available potassium 
is high. The rooting zone is deep, but root growth is re- 
stricted in places where the underlying clay is waterlogged. 
These soils are mildly alkaline in the plow layer, are mod- 
erately alkaline below, and are calcareous. 

Most areas of these soils are cultivated. 

Representative profile of Moville silt loam, in a corn- 
field about 2 miles northwest of Holly Springs, at the ap- 
proximate center of SWIA,NEI, sec. 6, T. 86 N., R. 45 W., 
ona nearly level flood plain: 


Ap—0O to 6 inches, very dark grayish-brown (10YR 3/2) silt 
loam, grayish brown (10YR 5/2) when.dry; few, fine, 
distinct, yellowish-red (5YR 5/6). mottles; weak, 
eoarse, Subangular blocky structure breaking to mod- 
erate, very fine, granular; very. friable; mildly al- 
kaline; caleareous; clear, smooth boundary. 

C-—6 to 27 inches, stratified, very dark grayish-brown (10YR 
8/2) and dark grayish-brown (10YR 4/2) silt loam 
that has lenses of very dark gray (10YR 3/1) and gray 
(10YR 5/1) ; common fine mottles and oxides of dark 
reddish brown (5YR 3/4), black (10YR 2/1), very 
dark gray (10YR 3/1), grayish brown (10YR 5/2), 
and strong brown (7.5YR 5/6) ; platy structure; very 
friable; moderately alkaline; calcareous; abrupt, 
smooth boundary. , 

IIAb—27 to 45 inches, black (N 2/0) silty clay grading to very 
dark gray (N 3/0) at a depth below 37 inches; strong, 
very fine, subangular blocky structure that has some 
vertical cleavage; firm; neutral; gradual, smooth 
boundary. 

IIBgb—45 to 55 inches, very dark gray (N 3/0) to dark gray 
(N 4/0) silty clay; common, fine, prominent, yellow- 
ish-red (5YR 5/6) mottles; moderate, very fine, sub- 
angular blocky structure; very firm ; neutral; gradual, 
smooth boundary. 

IICg—55 to 90 inches, light-gray (5Y 6/1) silty clay; common, 
brownish-yellow (10YR 6/6) to olive-yellow (2.5Y 
6/6) mottles; massive; very firm; neutral, grading to 
moderately alkaline; calcareous in lower part. 


The Ap horizon is generally 6 to 10 inches thick. In many 
places where sedimentation has been recent, the uppermost few 
inches is dark grayish brown (10YR 4/2). Mixing of this color 
in the Ap horizon is common in many places. The Ap horizon 
is neutral to moderately alkaline and calcareous. 

The C horizon is generally dark grayish brown (10YR or 
2.5Y 4/2) or grayish brown (10YR or 2.5Y¥ 5/2). Layers of very 
dark grayish-brown (10YR or 2.5¥ 3/2) material up to about 
6 inches thick are in the uppermost part of the C horizon in 
places. There are also very thin layers of light-colored mate- 
rial and darker material. Mottles that range from 10YR to 5YR 
in hue, from 2 to 6 in value, and from 1 to 6 in chroma are 
common. . 

The IILAb horizon begins at a depth of 15 to 30 inches. It 
ranges from black (N 2/0) to a very dark gray (N 3/0 or 10YR 
3/1 to 5Y 3/1). The IIBgb and IICg horizons range from very 
dark gray (N 3/0) to light gray (5Y 6/1). The IIAb, IIBgb 
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and IICg horizons are 50 to 60 percent clay. This buried soil 
has mottles similar to those of the C horizon. It is generally 
neutral throughout but ranges from neutral to mildly alkaline 
and is calcareous in places. 

Moville soils are similar to McPaul and Modale soils in the 
texture and color of the upper part of the profile. They are 
more poorly drained than McPaul soils because they have an 
underlying clayey layer, which McPaul soils lack. Moville soils 
do not have as much sand in the upper part of the profile above 
the clayey layer as Modale soils, and the clayey underlying 
layer is generally darker colored. 


Moville silt loam (0 to 2 percent slopes) (275).—Many 
individual areas of this soil are rectangular in shape be- 
cause they are in desilting basins bordered by dikes. ‘These 
areas are 40, 80, or 160 acres in size. Included in mapping 
were areas where more than 8 feet of stratified silty mate- 
rial overlies the clayey substratum. Also included were 
areas where there is only about a foot of silty material. 

In most places this soil is subject to occasional flooding. 
In active desilting basins, this soil is wet during periods 
of heavy rainfall, because water drains onto it from the 
tributary streams. It is also wet where the silty material is 
only about 15 inches thick over the clay. 

This soil is used for crops, except for some areas that are 
still used as a desilting basin. It is well suited to cultiva- 
tion and is used intensively for row crops. Farming opera- 
tions are delayed in some seasons. (Capability unit T-1) 


Napa Series 


This series consists of dark-colored, very poorly drained 
soils that formed in river sediments. These soils are in 
slight depressions in the Missouri River valley, 

Tn a representative profile the surface layer is black and 
very dark gray to dark gray, strongly alkaline, very firm 
clay about 22 inches thick. When dry, the surface layer 1s 
white. The subsoil is dark-gray, strongly alkaline, very 
firm clay about 20 inches thick. The substratum 1s strati- 
fied, calcareous clay and silt loam sediments. ; 

Permeability is very slow, and the available moisture 
capacity is medium, The organic-matter content 1s high. 
The content of exchangeable sodium is high. The content 
of available nitrogen is low, of available phosphorus is 
very low, and of available potassium is medium. Reaction 
is strongly alkaline. 

A few areas are used for cultivation. Many are left in 


native pasture. 

Representative profile of Napa clay, in a pasture at the 
south edge of the town of Luton, 650 feet north and 125 
feet east of the southwest corner of SE1/, sec. 20, T. 87 N., 
R. 46 W., in a depressional area on the flood plain: 


Ap—0 to 8 inches, black (10YR 2/1) clay; few, fine, faint, 
grayish-brown (2.5Y 5/2) mottles, drying to white 
(10YR 8/1) ; weak, coarse, granular structure break- 
ing to moderate, very fine, granular and subangular 
blocky; very firm; strongly alkaline; calcareous; 
gradual, smooth boundary. 

AJ—8 to 15 inches, black (N 2/0) clay; few, fine, faint, gray- 
ish-brown (2.5Y 5/2) mottles; strong, very fine, sub- 
angular blocky structure; very firm; strongly alka- 
line; calcareous; gradual, smooth boundary. 

A3—15 to 22 inches, very dark gray (N 3/0) to dark gray 
(N 4/0) clay; common, fine, faint, grayish-brown 
(2.5Y 5/2) mottles, drying to white (10YR 8/1); 
strong, very fine, subangular blocky structure; very 
firm; strongly alkaline; calcareous; gradual, smooth 
boundary. 


B2g—22 to 35 inches, mixture of dark-gray (5Y 4/1) and 10 
percent black (N 2/0) clay, very dark gray (5Y 3/1) 
in the upper part; many, fine, prominent, yellowish- 
brown (10YR 5/8) mottles and few, fine, brown 
(7.5YR 4/4) mottles; strong, very fine, subangular 
blocky structure; very firm; many gypsum crystals; 
strongly alkaline; calcareous; gradual, smooth bound- 


ary. 

B3g—85 to 42 inches, mixture of dark-gray (5Y 4/1) and 5 
percent black (N 2/0) clay; many, fine, prominent, 
yellowish-brown (10YR 5/8) mottles; weak, very fine, 
subangular blocky structure; very firm; many calcium 
earbonate concretions and gypsum crystals; strongly 
alkaline; calcareous; gradual, smooth boundary. 

C—42 to 80 inches, stratified, light-gray (SY 6/1) clay; gray 
(5¥ 5/1) silt loam at a depth of 42 to 53 inches; 
common, fine, prominent, yellowish-brown (10YR 5/8) 
and reddish-yellow (7.5YR 6/8) mottles; massive; 
very firm; abundant calcium carbonate concretions 
and a few gypsum crystals; strongly alkaline; cal- 
careous, 


The combined thickness of the Ap and Ai horizons is gener- 
ally 12 to 20 inches. The texture ranges from heavy silty clay to 
clay. Reaction is moderately alkaline to strongly alkaline. 
The Ap horizon is noncalcareous in some places. 

The Bg horizon is generally dark gray (5Y 4/1) but ranges 
from dark gray to gray (5Y 5/1) or olive gray (5Y 5/2). 
The texture ranges from clay to heavy silty clay. This hori- 
zon is mottled with brown, grayish brown, strong brown, 
yellowish brown, and reddish yellow. Reaction is moderately 
alkaline to very strongly alkaline. The Bg horizon is calcareous 
in places. 

In some places the C horizon consists of a sequence of black 
layers overlying gray layers. These layers range from silty clay 
to silt loam and represent older soils buried by recent clayey 
sediments. Color, mottling, and reaction are like those of the 
subsoil. 

These are the only alkali soils in the county. Other soils, such 
as those of the Solomon series, are called alkali, but they have 
a high content of lime, rather than of sodium salts. Almost all 
areas of Napa soils in Iowa are in this county and in Monona 
County. 

_ Napa clay (0 to 1 percent slopes) (68).—This soil occurs 
in slight depressions on low bottom lands. Individual areas 
are 1 to 20 acres in size. This soil is surrounded by other 
clayey, poorly drained soils. 

This soil is wet and high in content of exchangeable 
sodium. It is difficult to dispose of the excess sodium salts, 
at least at a reasonable cost. Because of the clayey texture, 
very slow permeability, and the high water table, it is im- 
practical to leach the sodium out of the rooting zone. 

Large areas of this soil are left in native grass. The 
smaller areas are cropped along with the associated soils. 
Replanting is common. Crops in some areas can be 
harvested only after the ground freezes, The surface layer 
Pres) easily if worked when wet. (Capability unit 

w- 


Napier Series 


_The Napier series consists of dark-colored, well-drained, 
silty soils that formed in materials washed down from 
nearby hillsides. These soils are on foot slopes that form 
the edges of valleys. The slope ranges from 2 to 15 percent. 

In a representative profile the surface layer is very dark 
brown and very dark grayish-brown, very friable silt loam 
about 80 inches thick. The subsoil is dark-brown and 
brown, very friable silt loam about 22 inches thick. The 
substratum is brown, very friable silt loam. 

Permeability is moderate, and the available moisture 
capacity is high. The organic-matter content is moderately 


WOODBURY COUNTY, IOWA 3l 


high. The content of available nitrogen is generally 
medium to low, of available phosphorus is low, and of 
available potassium is high. The surface layer is slightly 
acid or neutral. 

Most areas of Napier soils are cultivated. A number of 
small, inaccessible areas are in pasture or woodland, 

Representative profile of Napier silt loam, in a culti- 
vated field approximately 1,000 feet south and 3850 feet 
west of the northeast corner of NW1, sec. 27, T. 88 N., 
R. 45 W., on a concave, southwest-facing 6 percent slope: 


Ap—0O to 7 inches, very dark brown (10YR 2/2) silt loam; 
weak, fine, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

Al—7 to 22 inches, very dark brown (10YR 2/2) silt loam, 
very dark grayish brown (10YR 3/2) when crushed; 
weak, fine, subangular blocky structure; very friable; 
abundant worm casts; neutral; gradual, smooth 
boundary. 

A3—22 to 30 inches, very dark grayish-brown (10YR 3/2) sit 
loam; weak, fine and medium, subangular blocky 
structure breaking to moderate, very fine, subangular 
blocky; very friable; neutral; gradual, smooth 
boundary. 

B2—80 to 40 inches, dark-brown (10YR 3/3) silt loam; com- 

mon, very dark brown to very dark grayish-brown 

(10YR 2/2 to 3/2) mottles, brown (10¥R 4/3) when 

erushed; weak, fine, subangular blocky structure; 

very friable; neutral; gradual, smooth boundary. 
to 52 inches, dark-brown (10YR 3/3) sit loam, 
brown (10Y¥R 4/3) when crushed; weak, medium, 
subangular blocky structure; very friab‘e; neutral; 
gradual, smooth boundary. 

C—52 to 60 inches, brown (10YR 4/3) silt loam, yellowish 
brown (10YR 5/4) when crushed; massive; mildly 
alkaline. 


The combined thickness of the Ap, Al, and A3 horizons 
is 24 to 86 inches. Reaction is neutral or slightly acid. In 
some places there is an overwash of yellowish-brown, calcar- 
eous silt loam 6 to 12 inches thick. 

The B horizon extends to a depth of 36 to 60 inches. It 
is neutral or slightly acid. 

The substratum ranges from dark brown (10YR 3/3) to 
brown (10YR 4/3 or 5/3) or yellowish brown (1JOYR 5/4). 
It is neutral to moderately alkaline and calcareous in some 
places. 

Napier soils developed in parent material simi'ar to that 
of the Castana, Judson, and Kennebec soils. Napier soils are 
nonealeareous in the A and B horizons. Castana soi!s have 
a thinner A horizon, have a high content of lime in the lower 
part of the A horizon, and lack a brown B horizon. Kennebec 
soils are dark colored to a depth of 3 feet or more and lack 
a B horizon. Napier soils contain less clay throughout the 
profile than Judson soils. 


Napier silt loam, 6 to 10 percent slopes (12C).—This 
soil has the profile described as representative for the 
series. It occurs in valleys, on strips about 200 feet wide 
that are adjacent to McPaul-Kennebec silt loams, 2 to 6 
percent slopes. In very narrow valleys some of these as- 
sociated soils were included in mapping. 

Rill and gully erosion, as well as siltation, are hazards. 

Where erosion is controlled, this soil is suited to row 
crops. Cropping patterns are generally determined by 
those of the associated soils. If the nearby hillsides are 
steep, this soil and the hillside soils are generally used for 
meadow. A few areas are managed along with McPaul- 
Kennebec silt loams, 2 to 6 percent slopes. They are used 
intensively for row crops. (Capability unit IITe-1) 

Napier-Castana silt loams, 10 to 15 percent slopes 
(170D).—-This complex is made up of about 75 percent 
Napier soils and 25 percent Castana soils. The Napier soils 
hie downslope from the Castana soils. 
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Figure 10. 
: slopes, in a valley bordered by Hamburg soils. 


Individual areas of these soils are about 5 to 20 acres 
in size and long and narrow in shape. They are mainly in 
the valleys (fig. 10). 

Rill and gully erosion, as well as siltation, are hazards, 

In wide valleys, these soils are cropped along with 
nearly level associated soils. Row crops are frequently in- 
cluded in the cropping system, and the soils are suited 
to cultivation if erosion is controlled. In narrow valleys 
these soils are managed along with the adjacent soils on 
uplands. They are used mainly for hay and pasture. (Ca- 
pability unit [IIe-1) 

Napier-Gullied land complex, 2 to 10 percent slopes 
(984C)._In more sloping areas, the Napier soil in this 
complex has a somewhat thinner surface layer and a 
browner subsoil than that described as representative for 
the series. In most places this soil is split by a large gully 
in the center of the valley. The gully is as much as 50 
feet deep and 50 feet wide, and it has vertical sides. Active 
side gullies extend from the main gully. Gullied land oc-~ 
cupies 25 to 50 percent of the complex. 

Gullies severely limit the use of this complex. Farming 
equipment cannot be used safely. Nearly all of the soil 
is used for permanent pasture. Young trees grow in the 
gullies in places. (Capability unit ViJe-1) 


Onawa Series 


The Onawa series consists of moderately dark colored, 
somewhat poorly drained to poorly drained, clayey soils 
that formed in sediments in the Missouri River valley. 
These soils are stratified and are underlain by silty and 
loamy sediments. They are nearly level. 

In a representative profile the plow layer is very dark 
gray, firm silty clay about 7 inches thick. The substratum 
is mainly dark grayish-brown, very firm, calcareous silty 
clay to a depth of 2 inches. It is dark-gray and grayish- 
brown, very friable, calcareous silt loam below. 

Permeability is slow in the upper part of the profile 
and moderate or moderately rapid in the lower part. The 
available moisture capacity is high. The organic-matter 
content is low. The content of available nitrogen is low, 
of available phosphorus is very low, and of available po- 
tassium is high. These soils are mildly alkaline in the sur- 
face layer and upper part of the substratum, and they 
are calcareous. The rooting zone is deep, but root 


Crops on Napier-Castana silt loams, 10 to 15 percent 
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growth is somewhat restricted by a seasonal high water 
table. 
Most areas of these soils are cultivated. A few sites 
have not been cleared of trees. ; 
Representative profile of Onawa silty clay, in a cornfield 
about 3 miles west of Sloan, 20 feet northwest of center of 
SW sec. 26, T. 86 N., R. 47 W., on a level flood plain: 


Ap—0 to 7 inches, very dark gray (10YR 3/1) silty clay; weak, 
medium, subangular blocky and angular blocky struc- 
ture breaking to moderate, fine, granular ; firm; mildly 
alkaline; noncalcareous; abrupt, smooth boundary. 

C1—7 to 29 inches, stratified, dark-gray (5Y 4/1), dark grayish- 
brown (2.5Y 4/2), and grayish-brown (2.5Y 5/2) silty 
clay ; few, fine, dark reddish-brown (5YR 3/2) mottles 
at a depth below 14 inches; strong, very fine, angular 
blocky structure; very firm; mildly alkaline; calcar- 
eous; clear, smooth boundary. 

IIC2—29 to 60 inches, stratified, dark-gray (5Y 4/1 tending 
toward 2.5Y) and grayish-brown (2.5Y 5/2) silt loam ; 
common fine mottles of dark reddish brown (5YR 3/2) ; 
dark brown (10YR 3/3), and light gray (10YR 6/1); 
weak, very fine, subangular blocky structure in upper 
part, platy structure in lower part; very friable; mod- 
erately alkaline; calcareous. 

The Ap horizon is very dark gray (10YR 3/1) or very dark 
grayish-brown (10YR or 2.5YR 3/2) silt loam to silty clay 6 
to 10 inches thick. Reaction is neutral, or the soil is mildly 
alkaline and calcareous. 

The strata of the C1 horizon range from dark grayish brown 
(2.5Y 4/2) to dark gray (5Y to 10YR 4/1) and olive gray 
(5Y 4/2 or 5/2) in color. The horizon is mottled with dark 
reddish brown to strong brown or gray. In places a layer of 
silty clay loam, generally less than 6 inches thick, is between 
the C1 horizon and the II1C2 horizon. 

The IIC2 horizon begins at a depth of 15 to 30 inches. It 
ranges from dark grayish-brown to dark-gray and olive-gray 
silt loam to very fine sandy loam. 

Onawa soils are associated with Albaton and Forney soils. 
Onawa soils are silt loam at a depth below about 2 feet, but 
Albaton and Forney soils are clay or silty clay. 


Onawa silt loam (0 to 1 percent slopes) (145).—This soil 
has a surface layer of very dark grayish-brown, very 
friable silt loam about 10 inches thick. In some places the 
silty clay part of the substratum is thicker than that 
described as representative for the series. This soil occurs 
at intermediate elevations in long, narrow swales. Indi- 
vidual areas are small. 

Wetness is a hazard, but this soil is not so wet as other 
Onawa soils. This soil is cultivated, and row crops are 
generally grown intensively. It is well suited to row crops. 
(Capability unit IIw-1) 

Onawa silty clay (0 to 1 percent slopes) (146).—This 
soil has the profile described as representative for the 
series. Most areas of this soil are in long, narrow swales 
near the river; some are on slightly higher lying bottom 
lands. Individual areas are 40 to 80 acres in size. 

Wetness is a hazard. This soil is generally cultivated, 
and it is used intensively for row crops. It is well suited to 
cultivation if drainage is adequate. Even where drainage is 
improved, however, farming operations are delayed in 
some seasons. The surface layer becomes cloddy if worked 
when wet. (Capability unit IIw-1) 


Owego Series 


The Owego series consists of moderately dark colored, 
poorly drained to somewhat poorly drained, stratified soils 
that formed in river-deposited sediments in the Missouri 


River valley. These soils are clayey above and below the 
distinct, friable, silty layer that occurs at a depth of about 
15 inches. They are nearly level. 

In a representative profile the surface layer is very dark 
gray, firm silty clay about 6 inches thick. The subsoil is 
mottled, dark-gray, firm silty clay about 8 inches thick. 
The substratum is light olive-gray and pale-olive, friable, 
calcareous silt loam in the uppermost 8 inches and dark 
gray, gray, and very dark gray, firm to very firm, stratified 
silty clay in the lower part. 

Permeability is very slow except in the silty layer. The 
available moisture capacity is medium. The organic-matier 
content is low. The content of available nitrogen is low, of 
available phosphorus is very low, and of available potas- 
sium is high. Owego silty clay is generally neutral in the 
plow layer and neutral or mildly alkaline in the upper part 
of the substratum. Owego silt loam, calcareous overwash, is 
mildly alkaline or moderately alkaline and calcareous. The 
rooting zone is restricted by a seasonal high water table, 

Most areas of these soils are cultivated. 

Representative profile of Owego silty clay, in an alfalfa 
field 2 miles north of Salix, 150 feet north and 80 feet 
west of the southeast corner of NE1ZNW1, sec. 23, T. 87 
N., R. 47 W., on a level flood plain: 


Ap—0 to 6 inches, very dark gray (10YR 3/1) silty clay ; mod- 
erate, very fine and fine, subangular blocky structure 
breaking to moderate, fine, granular structure in the 
uppermost 2 inches; firm; neutral; clear, smooth 
boundary. 

Bg—6 to 14 inches, dark-gray (5Y 4/1) silty clay; common, 
fine, light olive-brown (2.5Y 5/4) mottles and few, 
fine, dark-brown (7.5YR 3/2) mottles; weak, medium 
to coarse, subangular blocky structure breaking to 
strong, very fine, subangular blocky; firm; mildly al- 
kaline ; noncalcareous ; abrupt, smooth boundary. 

IIC1—14 to 22 inches, stratified, light olive-gray (5Y 6/2) and 
pale-olive (5Y 6/3) silt loam; many, fine, olive-gray 
(SY 5/2) mottles and few, fine, dark reddish-brown 
(5YR 3/3 and 2/2) and brownish-yellow (10YR 6/6) 
mottles; massive; friable; moderately alkaline; cal- 
careous ; abrupt, smooth boundary. 

IIIAb—22 to 382 inches, very dark gray (N 8/0) silty clay; 
few, fine, distinct, dark yellowish-brown (10YR 4/4) 
mottles ; moderate, very fine, subangular blocky struc- 
ture; firm; neutral; clear, smooth boundary. 

IIICg—82 to 90 inches, stratified, dark gray (5Y 4/1 to N 4/0), 
gray (N 5/0), and very dark gray (N 3/0) silty clay 
and silty clay loam; common fine mottles of yellowish 
brown (10YR 5/4), light yellowish brown (2.5Y 6/4), 
and dark reddish brown (5YR 3/8) ; moderate, very 
fine, subangular blocky structure; firm to very firm; 
mildly alkaline; dominantly calcareous at a depth 
below 88 inches. 


The Ap or Al horizon is silt loam or silty clay loam about 
6 to 8 inches thick. The color ranges from very dark gray 
(10YR 3/1) to very dark grayish brown (10YR or 2.5Y 3/2). 
In places the surface is covered with an overwash of calcareous 
silt loam 6 to 15 inches thick. This material is very dark 
grayish brown (10Y¥R 3/2) or dark grayish brown (10YR 
aed silty clay soil is calcareous at a depth below 1 to 

eet. 

The Bg horizon is 6 to 12 inches in thickness and dark gray 
(5Y 4/1) to olive gray (5Y 4/2) in color. Reaction is neutral or 
mildly alkaline. 

The IIC1 horizon is stratified, light olive gray (SY 6/2), 
pale olive (SY 6/3), or olive gray (5Y 5/2) to dark grayish 
brown (2.5Y 4/2). It is 6 to 15 inches thick and ranges from 
silt loam to silty clay loam, loam, and clay loam in texture. 
Reddish to grayish mottles are numerous. The IJIAb and IlICg 
horizons consist of very dark gray, dark gray, and gray layers 
that represent older soils buried by recent sediments. Most 
of these layers are silty clay or clay, but less clayey layers are 
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common at a depth below 40 inches. Reaction in the IIICg 
horizon ranges from mildly alkaline to moderately alkaline, 
and some parts of this horizon are calcareous. 

Owego soils are associated with Forney and Albaton soils. 
Owego soils have a distinct silty layer in the substratum, which 
is lacking in Forney and Albaton soils. They are like Blend 
soils in texture, but they have a thinner surface layer that is 
not so dark colored, and they are stratified and calcareous at 
a depth below about 15 inches. 

Owego silt loam, calcareous overwash (0 to 1 percent 
slopes) (852).—This soil has 6 to 15 inches of calcareous 
silt loam overlying the original surface layer. 

The content of available phosphorus and nitrogen is 
lower than is normal for Owego soils. Good tilth is a little 
easier to maintain because the surface layer is silty. 

In a typical field this soil is associated with a large pro- 
portion of better drained soils. In these places the surface 
layer is dominantly silty. Excess water on the surface is 
not so severe a hazard as in many fields in the Missouri 
River valley. In places, however, the water table is high 
enough in some years to restrict root growth. 

This soil is well suited to cultivation if drainage is ade- 
Oe It is used intensively for row crops. (Capability unit 
IiIw-1 

Gis silty clay (0 to 1 percent slopes) (552).—This soil 
has the profile described as representative for the series. It 
is on bottom lands at low elevations. Individual areas are 
as much as 300 or 400 acres in size. 

Included in mapping, especially in the narrow swales, 
were places where the silty layer in the upper part of the 
substratum is only a few inches thick or is lacking. Also 
included are siltier, less poorly drained soils on small, 
slightly elevated rises. 

This soil is wet and has a seasonal high water table. It 
is suited to intensive cultivation if drainage is adequate. 
Farming operations are delayed in some seasons. (Capa- 
bility unit IITw—1) 


Percival Series 


The Percival series consists of moderately dark colored, 
somewhat poorly drained, clayey soils that formed in river- 
deposited sediments in the Missouri River valley. These 
soils are stratified and are underlain by sand. They are on 
gentle rises and in swales. They are nearly level. 

In a representative profile the surface layer is thin and 
corresponds to the plow layer. It is very dark grayish- 
brown, firm, calcareous silty clay. Below the plow layer 
is stratified, light olive-gray, firm silty clay to a depth of 
about 17 inches. This is underlain by light brownish-gray, 
calcareous, loose loamy sand or sand. 

Permeability is slow in the upper part of the profile 
and rapid in the sandy material. The available moisture 
capacity is medium to low. The organic-matter content is 
low. The content of available phosphorus and nitrogen is 
low, and the content of available potassium is high. The 
surface layer and substratum are moderately alkaline and 
calcareous. 

Most areas of these soils are used for cultivation. A few 
areas along the river are wooded. 

Representative profile of Percival silty clay, in a culti- 
vated field about 3 miles west of Sloan, approximately 
300 feet southeast of the northwest corner of NENW, 
sec, 34, T. 86 N., R. 47 W., ona level flood plain: 
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Ap—O to 7 inches, very dark grayish-brown (2.5Y 3/2) light 
silty clay; few, fine, distinct, light-gray (5Y 6/1) 
mottles at a depth of 2 to 7 inches; moderate, fine, 
granular structure and weak, very fine, subangular 
blocky; firm; partly decomposed organic matter is 
common; moderately alkaline; calcareous; clear, 
smooth boundary. 

Clg—T to 17 inches, stratified, light olive gray (5Y 6/2) silty 
clay; common, fine, faint, light-gray (5Y 6/1) mot- 
tles; moderate, very fine, subangular blocky struc- 
ture; firm; moderately alkaline; calcareous; abrupt, 
smooth boundary. 

JIC2—17 to 60 inches, light brownish-gray (2.5¥ 6/2) sand, in 
places it is loamy sand in the upper part; common, 
light yellowish-brown (10YR 6/4) mottles; massive 
or single grain; loose; moderately alkaline; 
calcareous. 

The Ap horizon is light or heavy silty clay 6 to 8 inches 
thick. It is very dark grayish brown (10YR or 2.5Y¥ 3/2) or 
very dark gray (10YR 3/1). Reaction is neutral to moderately 
alkaline, and the horizon is calcareous. 

The Clg horizon is generally light olive gray (5Y 6/2) or 
olive gray (5Y 4/2 or 5/2) but ranges to dark grayish brown 
(2.5Y 4/2). This horizon has few to common, dark reddish- 
brown to light-gray mottles. At a depth of 15 to 25 inches, the 
clayey material is abruptly underlain by a IIC2 horizon of 
loamy sand or sand. This horizon is light brownish gray (2.5Y 
6/2) or grayish brown (2.5¥ 5/2). The IIC2 horizon also has 
few to common, dark reddish-brown to light-gray motties. 

No other soils in the county have the sharp contrast be- 
tween the clayey surface layer and the sandy underlying lay- 
ers that Percival soils have. Percival soils differ from the as- 
sociated Onawa soils in that the lower part of the C horizon 
is sandy, rather than loamy. In addition, Percival soils gen- 
erally have a somewhat thinner clayey layer. 


Percival silty clay (0 to 1 percent slopes) (515)—Most 
of this soil is near the Missouri River, where many areas 
are in swales. A number of small areas east of Sergeant 
Bluff are at slightly higher elevations and are surrounded 
by wetter, clayey soils, Included in mapping were some 
areas in swales where only 10 or 12 inches of clayey mate- 
rial overlies the sand. These included soils generally have 
a seasonal high water table. 

Slow runoff and a fluctuating water table make this soil 
wet. The water table subsides during dry periods, how- 
ever, and droughtiness becomes a hazard, especially on 
slight rises. 

Most areas of this soil are used intensively for row crops, 
tei suited if drainage is adequate. (Capability unit 

w-1 


Riverwash 


Riverwash (53) isa land type made up of areas of coarse 
sand or fine gravel recently deposited by streams. Little or 
no vegetation grows in these areas. Most areas are along 
the Missouri River; a few are along other streams in the 
county. Riverwash 1s subject to frequent flooding and has 
little or no value for farming. (Capability unit VIIs-1) 


Salida Series 


The Salida series consists of moderately dark colored, 
excessively drained, gravelly soils that formed in glacial 
outwash. Most areas are on high stream benches and steep 
hillsides. The slope ranges from 5 to 40 percent. 

In a representative profile the surface layer is very dark 
brown and very dark grayish-brown, friable sandy loam 
mixed with some gravel. It is about 18 inches thick. The 
substratum is dark grayish-brown grading to brown 
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gravelly loamy sand that extends to a depth of 60 inches. 
It is calcareous. ; . 

Permeability is very rapid, and the available. moisture 
capacity is low. The organic-matter content is low to 
medium. The content of available nitrogen is very low to 
low, of available phosphorus is very low, and of available 
potassium is low to medium. The surface layer is neutral 
to moderately alkaline, and the substratum is moderately 
alkaline and calcareous. ; ; 

Most areas of Salida soils are left in native grass or trees 
because they are droughty. The few areas that are culti- 
vated are small areas that are surrounded by other soils. 

Representative profile of Salida sandy loam, in a native 
grass pasture 400 feet southeast of the northwest corner 
of sec. 34, T. 89 N., R. 42 W., on a west-facing 24 percent 
slope: 

Ap—0 to 5 inches, very dark brown (10YR 2/2) sandy loam 
that contains some gravel, dark brown (10YR 3/3) 
when crushed; dark gray (10YR 4/1) when dry; 
moderate, very fine and fine, granular structure; very 
friable; neutral; abrupt, smooth boundary. 

A1—5 to 18 inches, very dark grayish-brown (10YR 3/2) sandy 
loam that contains some gravel, dark grayish brown 
(10YR 4/2) when crushed, gray (10YR 5/1) when 
dry; weak, very fine and fine, granular structure; 
friable; neutral; abrupt, smooth boundary. 

C1—13 to 19 inches, dark grayish-brown (10YR 4/2) gravelly 
loamy sand; structureless; very friable; moderately 
alkaline; caleareous; gradual, wavy boundary. 

C2—19 to 60 inches, brown (10YR 4/3) gravelly loamy sand, 
very pale brown (10YR 7/3) when dry; structureless ; 
loose; some stones 10 to 12 inches in diameter; some 
sand and clay loam or.loam strata at a depth below 
30 inches; moderately alkaline; calcareous. 


The combined thickness of the Ap and Al horizons is 8 to 14 
inches, except that where erosion has been more active than 
typical, it is 6 to 10 inches. These horizons are sandy loam or 
loam. They contain gravel and, in places, some stones. The Ap 
and Ai horizons are neutral to moderately alkaline and are 
caleareous. 

The C horizon varies from place to place, mainly in the 
amount of gravel or coarser material. Gravelly loamy sand is 
the dominant texture, but there are pockets and strata of 
gravelly loam to gravelly sand or sand. Cobblestones and stones 
occur in this horizon in many areas. 

Salida and Chute soils are both coarse textured. Salida soils, 
however, contain pebbles and cobblestones, and Chute soils 
have no particles larger than sand. Salida soils are associated 
with Wadena soils in places. Salida soils lack the 2 to 4 feet of 
silty or loamy material that overlies the gravelly sand layer 
of Wadena soils. 


Salida sandy loam, 5 to 9 percent slopes, moderately 
eroded (73C2).—This soil has the profile described as rep- 
resentative for the series. If this soil is cultivated, the 
underlying lighter brown materials are mixed into the 
plow layer in many places. There is an accumulation of 
rocks and gravel on the surface in places, where the smaller 
particles have been removed by erosion. 

Individual areas of this soil are about 5 to 15 acres in 
size. Many of the areas are on short slopes between the 
nearly level stream benches and the bottom lands along the 
Little Sioux River. Others are on knolls. 

_ Included in mapping were a few strips of very wet soils 
that are high in organic-matter content. The wetness is 
caused by springs. 

Droughtiness and erosion are hazards. Some areas of 
this soil are cultivated. Many areas are left in meadow 
because they are droughty and the gravel and stones make 
them difficult to till. (Capability unit ITTe-2) 


Salida sandy loam, 9 to 18 percent slopes, severely 
eroded (73E3).—This soil has a dark-brown to dark grayish- 
brown plow layer that consists mainly of material from 
the substratum. Uncultivated areas have a thin, very dark 
grayish-brown surface layer. Some pebbles and rocks are 
generally on the surface. Most individual areas of this soil 
are on stream benches that break from one elevation to 
another in the Little Sioux River valley. A few are in other 
valleys. 

Included in mapping were a few narrow strips of very 
wet soils that are high in organic-matter content. The wet- 
ness is caused by springs. 

This soil is very droughty. Both soil blowing and water 
erosion are common. Soil blowing is especially damaging 
in barren areas. Most areas were formerly cultivated but 
are now used for meadow. (Capability unit VIe-1) 

Salida sandy loam, 18 to 40 percent slopes, severely 
eroded (73G3)—This soil generally has a surface layer 
of dark-brown, friable sandy loam about 4 to 6 inches 
thick. In a few places the surface layer is thicker and dark 
colored. Gravel and stones are common in the steeper and 
more eroded areas. This soil is on hillsides or on remnants 
of stream benches that break abruptly from one elevation 
to another. 

Most individual areas are long, narrow fields 5 to 60 
acres in size. They adjoin nearly level fields at both the 
upper and lower edges. 

This soil is droughty and erodible. Some areas are 
wooded, but most are in native grass. Farm equipment can- 
not be used safely on the steepest slopes. (Capability unit 
VIle-1) 


Salix Series 


The Salix series consists of dark-colored, moderately 
well drained, silty soils that formed in river-deposited 
sediments. These soils are in the Missouri River valley at 
the higher elevations. They are nearly level. 

In a representative profile the surface layer is silty clay 
loam about 28 inches thick. It is black in the upper part 
and very dark gray and very dark grayish brown in the 
lower part. The subsoil, about 13 inches pace is dark gray- 
ish brown mottled with yellowish brown and olive brown. 
It is friable silty clay loam in the uppermost 6 inches, and 
very friable, calcareous silt loam in the lower 7 inches. The 
substratum is mottled, dark grayish-brown, very friable, 
calcareous silt loam. 

Permeability is moderate, and the available moisture 
capacity is high. The rooting zone is deep. The organic- 
matter content 1s moderately high. The content of availa- 
ble nitrogen is medium to low, of available phosphorus is 
generally medium, and of available potassium is high. The 
surface layer is neutral. 

Most areas of these soils are cultivated. They are among 
the best farming soils in the county. 

Representative profile of Salix silty clay loam, in a 
meadow 80 feet south and 250 feet east of the northwest. 
corner of sec, 31, T. 86 N., R. 46 W., on a level flood plain: 

Ap---0 to 8 inches, black (10YR 2/1) light silty clay loam; 
cloddy breaking to moderate, fine and very fine, sub- 
angular blocky structure; friable; neutral; abrupt, 
smooth boundary. 

A1—8 to 16 inches, black (10YR 2/1) light silty clay loam; 
moderate, very fine and fine, subangular blocky struc- 
ture; friable; neutral; clear, smooth boundary. 
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A8—16 to 23 inches, very dark gray (10YR 3/1) and very dark 
grayish-brown (10YR 3/2) silty clay loam, very dark 
grayish brown (10YR 3/2) when kneaded; moderate, 
coarse, prismatic structure breaking to moderate, fine 
and very fine, subangular blocky; friable; neutral; 
abrupt, smooth boundary. 

B2—28 to 29 inches, dark grayish-brown (2.5Y 4/2) silty clay 
loam; common, fine, distinct, yellowish-brown (10YR 
5/4) mottles; moderate, fine and very fine, subangular 
blocky structure; friable; some very dark gray (10YR 
8/1) coatings; neutral; clear, smooth boundary. 

29 to 36 inches, dark grayish-brown (2.5Y 4/2) silt 
loam; many, fine, distinct, olive-brown (2.5Y¥ 4/4) mot- 
tles; weak, medium, subangular blocky structure and 
moderate, very fine, granular and subangular blocky 
structure; very friable; mildly alkaline; calcareous; 
gradual, smooth boundary. 

JIC—26 to 60 inches, dark grayish-brown (2.5Y 4/2) silt loam, 
grayish brown (2.5Y 5/2, tends to 3 in chroma) when 
kneaded ; common, fine, faint, yellowish-brown (10YR 
5/4) mottles; very weak, medium, subangular blocky 
structure breaking to moderate, very fine, granular 
and subangular blocky; very friable; moderately alka- 
line; calcareous. 


The thickness of the A horizon ranges from 16 to 24 inches. 
The Ap horizon is very dark brown (10YR 2/2) or black (10YR 
2/1); the Al horizon ranges from black (10YR 2/1) to very 
dark brown (10YR 2/2) or very dark gray (10YR 3/1). In 
places about 6 to 12 inches of stratified, very dark grayish- 
brown (10YR 3/2) overwash is on the surface. It is generally 
light silty clay loam or heavy silt loam in texture. The Ap, Al, 
and A3 horizons range from neutral to slightly acid. 

The combined parts of the B horizon are 10 to 18 inches 
thick. Reaction ranges from neutral to mildly alkaline or mod- 
erately alkaline. The depth to calcareous material is generally 
24 to 36 inches. In places the B horizon is grayish brown (2.5Y 
5/2). Mottles range from yellowish brown to gray. The B3 
horizon is silty clay loam in some places. 

The C horizon ranges from silt loam to very fine sandy loam. 

Salix soils are similar in texture to Blake soils, except that 
they have a thicker, darker colored A horizon, a brownish B 
horizon, and are not so stratified or calcareous throughout. Salix 
soils are associated with Blencoe and Keg soils. They have 
more clay in the A and B horizons than Keg soils, and they are 
not so clayey in the A horizon and upper part of the B horizon 
as Blencoe soils. Salix soils are also better drained than 
Blencoe soils. 

Salix silty clay loam (0 to 2 percent slopes) (36)—This 
soil has the profile described as representative for the 
series. The largest individual areas are 100 to 200 acres in 
size. Individual areas in the eastern part of the valley are 
on long, narrow, slightly elevated rises, and they range 
from 10 to 60 acres in size. 

Included in mapping were many areas in narrow drain- 
ageways or swales that stay wet longer than this Salix 
soil. 

This soil has no serious limitations to use. 

Most areas are cultivated. This soil is used intensively for 
row crops, and it is well suited to such use. Many farm- 
steads and other buildings are constructed on this soil. 
(Capability unit I-2) 

Salix silty clay loam, overwash (0 to 2 percent slopes) 
(865).—The surface layer of this soil is generally very dark 
grayish-brown, friable light silty clay loam overwash about 
6 to 12 inches thick. In a few places it is calcareous. Many 
areas are at lower elevations than other Salix soils, and 
some are in swales. Included in mapping were a few areas 
where the surface layer is silt loam. 

Where this soil occurs at lower elevations, water collects 
and runs off slowly. 

Row crops are grown intensively, and the soil is well 
suited to such use. This soil needs more fertilizer than 
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other Salix soils, and the organic-matter content of the sur- 
face layer is lower. (Capability unit I-2) 


Sarpy Series 


The Sarpy series consists of moderately dark colored, 
excessively drained, sandy soils that formed in river-de- 
posited sediments. These soils are on the Missouri River 
flood plains, where the topography is dunelike in places. 

p ’ pography P 
The slope ranges from 1 to 18 percent. ; 

In a representative profile the plow layer is very dark 
grayish-brown, loose loamy fine sand about 7 inches thick. 
It is underlain by pale-brown, calcareous, loose loamy fine 
sand. 

Permeability is very rapid, and the available moisture 
capacity is low. The organic-matter content is low. The 
content of available nitrogen and phosphorus is very low, 
and the content of available potassium is low. The surface 
layer is neutral to moderately alkaline; the substratum is 
moderately alkaline and is calcareous. The rooting zone is 
deep. 

Some of the less sloping areas of these soils are cul- 
tivated. Other areas are left in pasture or woodland. 

Representative profile of Sarpy loamy fine sand, in a 
cottonwood grove between a paved county road and Inter- 
state Highway 29, SEWSE', sec. 6, T. 87 N., R. 47 W., 
on an undulating part of the flood plain: 

Ap—0O to 7 inches, very dark grayish-brown (10YR 3/2) joamy 
fine sand; weak, fine, subangular blocky structure; 
loose ; neutral; clear, smooth boundary. 

Ci—7 to 24 inches, pale-brown (10YR 6/3) loamy fine sand; 
weak, coarse, subangular blocky structure and single 
grain; loose; mildly alkaline; calcareous; gradual, 
smooth boundary. 

C2—24 to 60 inches, pale-brown (10YR 6/3) loamy fine sand and 
thin strata of fine sandy loam and silt loam; single 
grain; loose; mildly alkaline; calcareous. 


The Ap or Al horizon is 4 to 8 inches thick, and in most 
places it is very dark grayish-brown (10YR 3/2) loamy fine 
sand or fine sandy loam. In severely eroded areas the pale- 
brown (10YR 6/3) substratum is at the surface. The A horizon 
is neutral to moderately alkaline and is calcareous. 

The C horizon is pale-brown (J0YR 6/3) to grayish-brown 
(2.5Y or 10YR 5/2) loamy fine sand or fine sand. In most places 
the substratum is distinctly stratified with sand of various 
sizes. In some places very thin bands of finer textured mate- 
rial are in the substratum. Yellowish-brown, strong-brown, or 
eray mottles occur in places. The C horizon is moderately al- 
kaline or mildly alkaline and is calcareous. 

No other bottom-land soils in the county are as sandy as 
the Sarpy soils. Sarpy soils are loamy fine sand and fine sand 
to a depth of 40 inches or more. Nearby excavation indicates 
that the sand is at least 15 feet thick. The associated Carr 
soils are sandy loam to a depth of about 3 feet, and the as- 
sociated Grable soils are silt loam or silty clay loam to a depth 
of about 2 feet. 

Sarpy loamy fine sand, 1 to 5 percent slopes (273B).— 
This soil has the profile described as representative for the 
series. In places pale-brown material from the substratum 
is mixed with plow layer. Most individual areas of this 


soil are 5 to 20 acres in size. 


This soil is very droughty and erodible. Soil blowing, in 
particular, is a hazard Most of this soil is used for 
meadow. Areas adjacent to the more strongly sloping 
Sarpy soil are left in native grasses. There are few trees in 
some of these places. Where it is associated with soils more 
suited to crops, this soil is cultivated. (Capability unit 
TVs-1) 
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Sarpy loamy fine sand, 5 to 18 percent slopes (237C).— 
Much of this soil has been eroded by wind, and the sub- 
stratum is exposed in many places. This soil is on irregular 
short slopes and knolls or sand dunes. Individual areas 
range from 5 to 60 acres in size. The largest areas are near 
the river, where there is little vegetation and much soil 
blowing and shifting of soil material. Where this soil has 
been in place long enough, trees and native grasses have 
formed a cover. In many places, especially in the more 
gently sloping areas, this native vegetation has been 
removed. 

Included in mapping were some less sandy soils in 
swales. Some of these included soils are clayey. 

This soil is very droughty and erodible. Wind will erode 
away the surface layer if the soil is bare. Blowouts several 
feet in diameter occur in places. Areas now cultivated are 
better suited to meadow. Most areas of this soil are in na- 
Les a and a few are wooded. (Capability unit 

Te-1 

Sarpy fine sandy loam, 0 to 2 percent slopes (238A}.— 
The surface layer of this soil is very dark grayish-brown, 
friable fine sandy loam about 8 inches thick. In places it 
is 15 inches thick. Individual areas of this soil generally 
range from 5 to 20 acres in size. 

Included with this soil in mappin 
where the surface layer is finer textured. 

Droughtiness and soil blowing are hazards. The surface 
layer is not so susceptible to soil blowing as that of other 
Sarpy soils, and it has a slightly higher available mois- 
ture capacity. 

Some of this soil is cultivated, but more of it is in 
Wey” or native grasses and trees. (Capability unit 

s-l 

Sarpy soils and Alluvial land (0 to 5 percent slopes) 
(885).—This mapping unit consists of sandy Sarpy soils and 
of Alluvial land, which is more variable in texture but is 
sandy in many places. The surface layer of the Sarpy soils 
is fine sandy loam or loamy fine sand. 

This mapping unit is hummocky. Most areas are near 
the Missouri River, but in many places droughtiness and 
soil blowing are more serious hazards than flooding. ‘These 
areas are poorly suited to crops, and they are seldom cul- 
tivated. Most areas are in pasture or trees. (Capability 
unit [Vs-1) 


Shelby Series 


The Shelby series consists of dark colored or moderately 
dark colored, moderately well drained, loamy soils that 
formed in glacial till. The slope ranges from 5 to 40 
percent. 

In a representative profile the surface layer is 11 inches 
thick. It is black loam in the upper part and very dark 
grayish-brown light clay loam in the lower part. The sub- 
soil is brown, firm clay loam about 11 inches thick. The 
substratum is calcareous, yellowish-brown, firm clay loam 
till. 

Permeability is moderately slow, and the available mois- 
ture capacity is high. The organic-matter content is me- 
dium. The content of available nitrogen is low, of 
available phosphorus is very low to low, and of available 
potassium is low to medium. The surface layer is neutral. 
The rooting zone is deep. 


were a few areas 


Some Shelby soils that are too steep to cultivate are left 
in native grasses or trees. Some of the less strongly slop- 
ing soils are cultivated. 

Representative profile of Shelby loam, from a timbered 
area of Steinauer-Shelby complex, 25 to 40 percent slopes, 
moderately eroded, near the northeast corner of SEYSHY, 
sec. 83, T. 89 N., R. 42 W., on an east-facing 35 percent 
slope: 

A1—0 to 6 inches, black (10YR 2/1) loam that has a high con- 
tent of silt; moderate, very fine and fine, granular 
structure; friable; common roots; neutral; clear, 
smooth boundary. 

A3—6 to 11 inches, very dark grayish-brown (10YR 3/2) light 
clay loam that has a high content of silt; some mix- 
ing of black (10YR 2/1) peds; weak, fine, subangular 
blocky structure breaking to weak to moderate, very 
fine, subangular blocky; friable; common roots; neu- 
tral; gradual, smooth boundary. 

B2t—11 to 16 inches, very dark grayish-brown (10YR 3/2) 
clay loam that contains some pebbles, brown (10YR 
4/3) when crushed; brown ped interiors; weak, fine, 
subangular blocky structure breaking to moderate 
to strong, very fine, subangular blocky and angular 
blocky ; firm; few, thin, discontinuous clay films; few 
light-gray (10YR 7/1) ped coatings; common roots; 
slightly acid; gradual, smooth boundary. 

B38t—16 to 22 inches, brown (10YR 4/3) clay loam that con- 
tains some pebbles; weak, fine and medium, subangu- 
lar blocky structure; firm; thin, discontinuous clay 
films; common roots; neutral; clear, smooth 
boundary. 

C—22 to 60 inches, yellowish-brown (10YR 5/4) clay loam 
that contains some pebbles; massive; firm; thin, dis- 
continuous clay films in the uppermost inch; common 
roots; moderately alkaline; calcareous. 


In uneroded areas the total thickness of the A horizon is 
about 10 to 18 inches. The color is black (10YR 2/1), very dark 
brown (10YR 2/2), or very dark grayish brown (10YR 3/2). 
The severely eroded Shelby soil has a thinner and lighter 
colored A horizon than that defined as representative of the 
series. The A horizon is generally loam, but it ranges from clay 
loam to silt loam in places. It is slightly acid or neutral. 

The B horizon is 10 to 20 inches thick, and itis brown (10YR 
4/3) or dark yellowish brown (10¥R 5/4 or 5/6). In places 
the upper part of the B2t horizon, or the B1 horizon if pres- 
ent, is dark brown (10YR 3/3). The B2t horizon has very dark 
grayish-brown ped exteriors. In places few to common strong- 
brown to gray mottles are in the B3t horizon. The B horizon 
is generally slightly acid, but it ranges to neutral in the lower 
part. In some wooded areas the B horizon is slightly more acid 
and has some grainy ped coatings. 

The © horizon is dark yellowish-brown (10YR 4/4) to yel- 
lowish-brown (10YR 5/4 or 5/6) clay loam. It contains com- 
mon sand pockets and lenses, as well as pebbles and glacial 
boulders. It is mildly alkaline or moderately alkaline and is 
calcareous. The Shelby soils of Woodbury County are shallower 
to carbonates than is defined for the series. 

Shelby soils are associated with Steinauer soils. They are 
not caleareous so near the surface as those soils, and they 
have a brown B horizon, which Steinauer soiis lack. 


Shelby loam, 5 to 14 percent slopes, moderately 
eroded (24D2).—The surface layer of this soil is generally 
very dark grayish-brown loam or gritty silt loam. In some 
places the original surface layer has been mixed with the 
browner subsoil by plowing. This soil is generally cal- 
careous at a depth of about 30 or 36 inches. 

Most of this soil is on hillsides in the eastern part of 
the county. In many places it is the most strongly sloping 
soil in the area. Individual areas are about 5 to 20 acres in 
size. Where the topography is rolling to hilly, these areas 
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are commonly on ridgetops and shoulders of hillsides. 
They are surrounded by soils that formed in loess, 

Some severely eroded soils were included in mapping. 
They generally have a surface layer of dark-brown clay 
loam, and pebbles and glacial stones are on the surface. 
Small areas of Steinauer soils were also included. 

Erosion is a hazard. This soil is suited to row crops if 
erosion is controlled. The moderately sloping areas are 
better suited to cultivation than the more strongly sloping 
areas. Many areas, especially small ones, are left in meadow 
when the surrounding soils are cultivated. (Capability 
unit IITe~3) 

Shelby soils, 14 to 24 percent slopes, severely eroded 
(624F3).—These soils generally have a surface layer of 
dark-brown, friable loam or clay loam less than 6 inches 
thick. Stones are on the surface. In a few places the surface 
layer is very dark grayish-brown loam or silt loam. In 
places these soils lie just upslope from the steep or very 
steep Steinauer soils. In other places they are the steepest 
soils in a hilly topography. Small patches of Steinauer 
soils were included in mapping. 

The hazard of sheet and gully erosion is severe. 

Most of these areas are in permanent pasture, but many 
were formerly cultivated. A few of the less severely eroded 
areas are in scattered trees and pasture. Some farm opera- 
tors grow a row crop when pastures need renovation. Al- 
though these soils are not suited to cultivation, all but 
the steepest, most gullied fields can be worked with farm 
equipment. (Capability unit VJe~1) 


Solomon Series 


The Sclomon series consists of dark-colored, poorly 

. drained to very poorly drained, clayey soils that formed in 

3 feet or more of clayey river sediments. These soils are in 
the Missouri River valley. They are nearly level. 

In a representative profile the surface layer is mainly 
black, calcareous clay and silty clay about 17 inches thick. 
The subsoil is dark-gray, very firm, calcareous silty clay 
about 8 inches thick. It is underlain by alternating, thin 
layers of calcareous, black silty clay and dark-gray to olive- 
gray silty clay. These are probably the original surface 
layer of a soil recently buried by clayey sediments. 

Permeability is very slow, and the available moisture 
capacity is medium. The organic-matter content is high. 
The content of available nitrogen is generally medium to 
low, of available phosphorus is very low, and of available 
potassium is medium. The surface layer is mildly alkaline 
or moderately alkaline and calcareous. The rooting zone is 
oe except where root growth is restricted by a high water 
table. 

Solomon soils are generally cultivated. In some years, 
however, no crop is harvested. 

Representative profile of Solomon clay, in a soybean 
field 2 miles northeast of the town of Luton, 950 feet east 
and 210 feet south of the northwest corner of SEY, see. 9, 
T. 87 N., R. 46 W., ona level flood plain : 

Ap—0 to 6 inches, black (10YR 2/1) clay or silty clay; weak, 
very fine, subangular blocky structure; firm; mildly 
alkaline; calcareous; abrupt, smooth boundary. 

A12—6 to 10 inches, black (10YR 2/1) silty clay; few, fine, 
distinct, light-gray (N 6/0) and dark yellowish-brown 
(10YR 4/4) mottles; weak, very fine, subangular 
blocky structure; firm; moderately alkaline; calcare- 
ous; clear, smooth boundary. 


A3—10 to 17 inches, black (10YR 2/1) to very dark gray (10YR 
3/1) silty clay; few, fine, distinct, gray (N 5/0) and 
dark yellowish-brown (10YR 4/4) motiles; moderate, 
very fine and fine, subangular blocky structure; firm ; 
moderately alkaline; calcareous; gradual, smooth 
boundary. 

Bg—17 to 25 inches, dark-gray (N 4/0) silty clay; common, 
fine, distinct mottles of dark yellowish brown (10YR 
4/4), very dark gray (10YR 3/1), light gray (N 6/0), 
and light olive brown (2.5Y 5/6) ; moderate, very fine 
and fine, subangular blocky structure; very firm ; mod- 
erately alkaline; calcareous; clear, smooth boundary. 

Ab—25 to 34 inches, black (10YR 2/1) silty clay; common, 
fine, distinct mottles of light gray (N 7/0), dark 
yellowish brown (10YR 4/4), and light olive brown 
(2.5Y 5/6) ; moderate and strong, very fine, subangular 
blocky structure; firm; moderately alkaline; cal- 
careous ; clear, smooth boundary. 

Bgb—84 to 45 inches, very dark gray (10YR 3/1) to dark 
gray (10YR 4/1) silty clay; common, fine, distinct 
mottles of dark yellowish brown (10YR 4/4), light 
olive brown (2.5Y 5/6), and light gray (N 7/0); 
moderate and strong, very fine, subangular blocky 
structure; very firm; moderately alkaline; caleareous ; 
gradual, smooth boundary. 

Cg—45 to 55 inches, olive-gray (5Y 5/2) silty clay; mottled ; 
massive; very firm; moderately alkaline; calcareous; 
clear, smooth boundary. 

Ab2—55 to 65 inches, very dark gray (10XYR 3/1) silty clay; 
very firm ; moderately alkaline ; calcareous. 


The thickness of the A horizon is 10 to 25 inches in most 
places. In some places the A3 horizon is lacking. The Ap, AJ, 
and A3 horizons are silty clay or clay and are mildly alkaline 
or moderately alkaline. They are black (10YR 2/1 or N 2/0) 
to very dark gray (10YR 3/1 or N 3/0) and contain snail 
shells and lime concretions in many places. 

The Bg and Bgb horizons are very dark gray (N 3/0 to 10YR 
3/1) to dark gray (N 4/0 or 10YR 4/1) clay or silty clay. The 
Ab horizon is generally 10 to 15 inches thick. It occurs in most 
profiles. The C horizon is dark-gray (N 4/0 or 10YR 4/1) to 
olive-gray (5Y 5/2) silty clay or clay. The B and C horizons 
have common to many mottles that range from dark yellowish 
brown to light gray. These horizons are mildly alkaline or 
moderately alkaline, and they are calcareous. 

Solomon soils are associated with Luton, Napa, Calco, and 
Holly Springs soils. They are like the Luton and Napa soils 
in texture. Solomon soils are high in content of lime, but low 
in sodium. Luton soils are low in both, and Napa soils are high 
in content of sodium (alkali). Solomon soils have more clay 
throughout than Calco soils and more clay to a depth of 2 or 
2% feet than Holly Springs soils. 

Solomon clay (0 to 1 percent slopes) (466).—This soil 
has the profile described as representative for the series, 
but the buried, dark-colored layers in the subsoil are lack- 
ing in places. This soil is on broad bottom lands at low 
elevations. A number of smaller areas of this soil are in- 
cluded in the areas mapped as Luton soils. 

Wetness is a severe limitation (fig. 11). This soil is used 
intensively for row crops where artificially drained. Even 
if the soil is drained, farming operations are delayed in 
many years. The surface layer clods easily, and weeds are 
hard to control. In some years harvesting must be delayed 
until the ground freezes. (Capability unit T{Iw-1) 

Solomon-Luton silt loams, calcareous overwash (0 to 
1 percent slopes) (897)—This complex is along the eastern 
edge of the Missouri River valley. Most individual areas 
are a few hundred feet wide and a quarter mile to a mile 
long, paralleling a stream or large drainage ditch. 

The surface layer, which is 6 to 15 inches thick, is very 
dark grayish-brown, friable, calcareous silt loam. The 
underlying layers are like those described as representa- 
tive for the Luton and Solomon series. 
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Figure 11,—Weedy corn in a field of wet Solomon and Luton soils. 
The dragline in the background is being used to clean a drainage 
ditch. 


Included in mapping were areas where the silt loam 
overwash is up to 3 feet thick. These small areas have 
good tilth and are not so wet as most of the Solomon and 
Luton soils. 

Wetness is a major hazard. The soils have a high water 
table and are subject to some flooding. Where drainage is 
adequate, row crops are grown intensively, and the soils 
are suited to such use. In years of above average rainfall, 
crops cannot be cultivated or harvested. Because of the 
silt loam overwash, these soils are easier to till than others 
in the Luton and Solomon series. Seedbeds are less diffi- 
cult to prepare, even where these soils are worked when 
wet. (Capability unit IIIw-1) 


Spillville Series 


The Spillville series consists of dark-colored, moder- 
ately well drained to somewhat poorly drained, loamy soils 
that formed in sediments deposited by streams. These soils 
a at low elevations near the streams. They are nearly 

evel. 

In a representative profile the surface layer is black and 
very dark brown, very friable loam about 40 inches thick. 
It is underlain by very dark grayish-brown loam. 

Permeability is moderate, and the available moisture 
capacity is high. The organic-matter content generally is 
high. The content of available nitrogen is low to medium, 
and the content of available phosphorus and potassium 
is medium. The surface layer is neutral. The rooting zone 
is deep. 

Because these soils are subject to flooding, most areas are 
used for permanent pasture. A small acreage is cultivated. 

Representative profile of Spillville loam, frequently 
flooded, in a bluegrass pasture about 2 miles southeast of 
Pierson, 125 feet south of bridge in east creek bank near 
the northeast corner of NW1,NE\, sec. 20, T. 89 N., R. 42 
W.,on a level flood plain: 


A11—O to 28 inches, black to very dark brown (10YR 2/1 to 
2/2) loam that contains a few pebbles; moderate to 
strong, very fine and fine, granular structure; very fri- 
able; sand and gravel are more abundant at'a depth of 
17 to 28 inches; neutral; gradual, smooth boundary. 

A12—28 to 40 inches, very dark brown (10YR 2/2) loam ; 
moderate, fine, granular structure; very friable; neu- 
tral; gradual, smooth boundary. 
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AC—40 to 54 inches, very dark grayish-brown (10YR 3/2} 
loam; weak, fine, subangular blocky structure; very 
friable ; neutral; diffuse, smooth boundary. 

C—54 to 60 inches, very dark grayish-brown (10YR 3/2) loam 
that contains coarse sand and pebbles; massive; very 
friable; neutral. 


The Al horizon is 30 to 40 inches thick. It is generally 
loam, but in places it is silt loam that has a high content 
of sand. Reaction is generally neutral or mildly alkaline, but 
in a few places it is slightly acid. All horizon boundaries are 
gradual or diffuse. The AC horizon is lacking in some places. 

The C horizon generally has a higher content of sand and 
gravel than the surface layer. In places coarse sand or gravel 
is at a depth of 8 to 10 feet. In places the C horizon is very 
dark gray (10YR 3/1) to grayish brown (2.5Y 4/2). It is 
neutral to a depth of 60 inches or more. 

Spillville soils are similar to Terril soils in texture. They 
generally have a thicker Al horizon and lack the brownish 
B horizon of Terril soils. 

Spillville loam, frequently flooded (0 to 2 percent 
slopes) (958).—This soil occurs mainly on the low bottom 
lands that border both sides of stream channels. The larg- 
est individual areas extend for a mile or more. In the Little 
Sioux River valley, some of the areas are small, elongated 
patches surrounded by more clayey soils. Remnants of 
shallow stream channels are present in some areas. In 
places the surface layer is overlain by a few inches of 
brownish overwash. 

The hazard of flooding is severe on most areas of this 
soil. Most of the acreage is used for pasture. If protected 
from flooding, this soil is suited to cultivation and it is 
used intensively for row crops. A few places are row 
cropped even though they are frequently flooded. (Ca- 
pability unit Vw-1) 


Steinauer Series 


The Steinauer series consists of light-colored, well- 
drained, loamy soils that formed in glacial till. These 
soils are on rounded hillsides. The slope ranges from 5 to 
40 percent. 

In a representative profile the surface layer is mixed, 
very dark gray and pale-brown, calcareous clay loam about 
4 inches thick. The underlying material is mainly yellow- 
ish-brown, firm, calcareous clay loam. It contains a few 
stones and pebbles. 

Permeability is moderately slow, and the available mois- 
ture capacity is high. The organic-matter content is 
generally low. The content of available nitrogen and 
phosphorus is very low, and the content of available po- 
tassium is medium. These soils are moderately alkaline 
and calcareous. The rooting zone is deep. 

The less strongly sloping soils are cultivated, but most 
of these soils are used for permanent pasture. A few areas 
are wooded, 

Representative profile of Steinauer clay loam, in a 
wooded pasture about 4 miles south of Anthon, about 400 
feet north and 600 feet west of the southeast corner of 
SWYSwi, sec. 20, T. 87 N., R. 48 W., on a convex west- 
facing 35 percent slope: 


Ap—0 to 4 inches, a mixture of 60 percent very dark gray 
(10YR 3/1) and 40 percent pale-brown (10YR 6/3) 
light clay loam, grayish brown (10YR 5/2) when 
erushed; weak, fine and medium, subangular blocky 
structure breaking to moderate, very fine, subangular 
blocky ; friable; accumulation of cobblestones on the 
surface; moderately alkaline; calcareous; clear, 
smooth boundary. 
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Ci—4 to 12 inches, light yellowish-brown (10YR 6/4) light 
clay loam that contains some pebbles; about 15 per- 
cent of the peds coated with very dark gray (10YR 
3/1) ; weak, fine and medium, subangular blocky struc- 
ture breaking to moderate, very fine, subangular 
blocky; friable; moderately alkaline; calcareous; 
gradual, smooth boundary. 

C2—12 to 60 inches, yellowish-brown (10YR 5/4) light clay 
loam that contains some pebbles; common, fine, prom- 
inent, strong-brown (7.5YR 5/6) mottles; very weak, 
fine and medium, subangular blocky structure to mas- 
sive; firm; white calcium carbonate concretions and 
streaks; moderately alkaline; calcareous. 


In the least eroded areas, the Ap or Al horizon is very dark 
gray (10YR 38/1), very dark brown (10YR 2/2), or very dark 
grayish brown (10YR 3/2), and is 4 to 8 inches thick. In 
severely eroded areas the surface layer is dark brown to 
brown or yellowish brown with only traces of the darker 
material remaining. The texture is generally clay loam, but 
in places it is loam. The A and C horizons contain pebbles and 
stones. The Ap horizon is neutral in some places. 

The C horizon is generally yellowish brown (10YR 5/4 or 
5/6), pale brown (10YR 6/8), or light yellowish brown (10YR 
6/4). In places it is grayish brown (10YR 5/2) or light grayish 
brown (10YR or 2.5Y 6/2). Part of the substratum has strong- 
brown or grayish-brown mottles. Pockets or lenses of sand 
occur in places. 

Steinauer soils and the associated Shelby soils are the only 
soils in the county that formed in glacial till. Steinauer soils 
are calcareous throughout, and they lack the distinct, well- 
developed B horizon of Shelby soils. 

Steinauer clay loam, 5 to 14 percent slopes, eroded 
(33D2).—-The surface layer of this soil is very dark grayish- 
brown, friable light clay loam 4 to 7 inches thick. When 
this soil is cultivated, some of the yellowish-brown sub- 
stratum material is mixed with the plow layer. Most of 
this soil is on rounded ridgetops or on the upper parts 
of hillsides near the ridgetops. Individual areas are up 
to 10 acres in size. 

_ Included in mapping were areas where the plow layer 
is mainly brown or yellowish brown. In a few places the 
surface layer is neutral. 

Many of the road cuts between the towns of Oto, Dan- 
bury, Correctionville, and Anthon show glacial till highs 
covered by differing thicknesses of loess. This is similar 
to the way small patches of Steinauer soil crop out in 
fields of loessal soils. Some of the highs in the road cuts 
are capped by a reddish, clayey soil. Small strips of red- 
dish soil were included in mapping. 

This soil is subject to sheet and rill erosion. Some areas 
are cultivated; some are in pasture. Moderately sloping 
areas are better suited to row crops than those that are 
strongly sloping. Stones interfere with tillage in places. 
Where this soil 1s associated with steeper Steinauer soils, 
it is generally left in pasture. (Capability unit [IIe—-3) 

Steinauer clay loam, 14 to 18 percent slopes, mod- 
erately eroded (33E2)—In most places the surface layer of 
this soil is very dark grayish-brown, friable light clay loam 
4 to 7 inches thick. Where it is still in native grass or 
trees, the surface layer is 6 or 8 inches thick. Where it 
has been cultivated, some yellowish-brown material has 
been mixed into the plow layer. The surface layer is neutral 
to moderately alkaline. 

Most of this soil is on hillsides. It is generally downslope 
from less strongly sloping silt loams that formed in loess. 
Individual areas are 5 to 80 acres in size. Almost half of 
the acreage included in mapping is severely eroded, and 
in these areas the surface layer is brown to yellowish 
brown, 
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This soil is subject to sheet, rill, and gully erosion. Most 
of it is used for pasture, and some areas are partly wooded. 
When pastures are renovated, a row crop can be grown. 
Farm equipment can be used safely on this soil. (Capa- 
bility unit [Ve-1) 

Steinauer clay loam, 18 to 25 percent slopes, moder- 
ately eroded (33F2).—In about half the acreage, this soil 
has a surface layer about like that of the profile described 
as representative for the series. Most of the rest of this 
soil is severely eroded and has a brown to yellowish- 
brown surface layer. In a few areas where there are 
stands of native trees, the surface layer is very dark gray- 
ish brown and about 6 to 8 inches thick. Almost all of this 
soil is on hillsides on hilly and steep topography. Indi- 
vidual areas are about 5 to 80 acres in size, 

The hazard of erosion is severe. Where plant cover is 
sparse, this soil is subject to sheet, rill, and gully erosion. 

Most of this soil is used for pasture or 1s wooded. The 
trees have little commercial value. (Capability unit VIe—-1) 

Steinauer-Shelby complex, 25 to 40 percent slopes, 
moderately eroded (35G2).—This complex is made up of 
about 60 to 80 percent Steinauer soils on rounded hillsides 
and 20 to 40 percent Shelby soils in cove positions around 
hillside drainageways and on the higher parts of hillsides. 
These soils have a loam or clay loam surface layer. 

These soils are subject to severe erosion, and about a 
quarter of the acreage is severely eroded. Sheet, rill, and 
gully erosion are common where the plant cover is sparse. 

Almost all of this complex is in trees or grass. Through 
the years, overgrazing has resulted in poor stands of grass 
in many places. Grazing needs to be controlled because 
stands of grass cannot be reestablished by the usual meth- 
ods. Fenceposts and firewood are the main products. (Ca- 
pability unit VITe-1) 


Terril Series 


The Terril series consists of dark-colored, moderately 
well drained, loamy soils that formed in materials washed 
down from adjacent sloping soils. These soils are on foot 
slopes that form the edges of valleys. The slope ranges 
from 2 to 20 percent. 

In a representative profile the surface layer is friable, 
granular loam about 28 inches thick. It is mainly black, 
but it is very dark grayish brown in the lower part. The 
subsoil is friable loam about 15 inches thick. It is dark 
brown in the upper part and brown in the lower part. The 
substratum is brown, friable clay loam to a depth of 60 
inches. 

Permeability is moderate, and the available moisture 
capacity is high. The organic-matter content is high. The 
content of available nitrogen is generally medium to low, 
of available phosphorus is low, and of available potassium 
is medium. The surface layer is slightly acid or medium 
acid. The rooting zone is deep. 

Most areas of these soils are cultivated. 

Representative profile of Terril loam, from an area of 
Terril and Castana soils, 10 to 20 percent slopes, in a cul- 
tivated field about 5 miles north of Correctionville, 
NW1,4SE\%, sec. 1, T. 89 N., R. 42 W., on an east-facing 10 
percent slope: 

Ap—O to 4 inches, black (10YR 2/1) loam, very dark brown 
(10YR 2/2) when crushed; weak fine, granular struc- 
ture; friable: medium acid; abrupt, smooth boundary. 
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A12—4 to 11 inches, black (10YR 2/1) loam, very dark brown 
(10YR 2/2) when crushed; weak, coarse, subangular 
blocky structure breaking to moderate, fine, granular; 
friable; slightly acid; gradual, smooth boundary. 

A13—11 to 18 inches, black (10YR 2/1) loam, very dark grayish 
brown (10YR 3/2) when crushed; weak to moderate, 
very fine, subangular blocky structure and moderate, 
fine, granular; friable; slightly acid; gradual, smooth 
boundary. 

A8—i8 to 28 inches, very dark grayish-brown (10YR 3/2) 
loam, dark brown (10YR 3/3) when crushed; weak 
to moderate, very fine, subangular blocky structure; 
friable; almost continuous, very dark gray (10YR 
8/1) organic coatings; neutral; gradual, smooth 
boundary. 

Bi—28 to 34 inches, dark-brown (10YR 3/3) loam; 50 percent 
of peds have very dark grayish-brown (10YR 3/2) 
organie coatings; weak, very fine, subangular blocky 
structure; friable; slightly acid; clear, smooth 
boundary. 

B2—-84 to 43 inches, brown (10YR 4/3) loam; 25 percent of 
peds have very dark grayish-brown (10YR 3/2) 
organic coatings; weak, very fine, subangular blocky 
structure; friable; this horizon has more gravel and 
coarse sand and is firmer than the overlying horizons; 
neutral; gradual, smooth boundary. 

C—48 to 60 inches, brown (10YR 4/3) clay loam; no large 
pebbles; friable; neutral. 


The Ap and Al horizons are black (10YR 2/1) or very dark 
brown (10YR 2/2). In a few places there is a very dark grayish- 
brown (10YR 3/2) overwash, a few inches thick, and in places 
the lower part of the Ai horizon crushes to very dark grayish 
brown. The thickness of the A horizon is 24 to 86 inches. The 
Ap and Al horizons are loam to light clay loam, and they range 
from medium acid to neutral. 

The B horizon is generally loam, but ranges to light cay 
loam. Reaction is slightly acid to neutral, In places the Bl 
horizon is very dark grayish brown (10YR 3/2). Very dark 
grayish-brown (10YR 8/2) organic coatings are in the B2 
horizon in places. In places there are faint mottles in the lower 
part of the B2 horizon and in the C horizon. 

Terril soils are similar in texture to Spillville soils. They 
differ in that the Terril soils have a brownish B horizon, 

Terril loam, 2 to 6 percent slopes (278).—This soil has 
a thicker black and very dark brown surface layer than 
other Terril soils, and the brownish color typical of the 
Terril subsoil is at a greater depth and not so apparent as 
in the more sloping Terril soil. This soil is on foot slopes 
adjacent to the nearly level soils on first or second bottoms. 
Individual areas are small in size. In places a less well- 
drained soil was included in mapping. 

Runoff from soils upslope drains across this soil and 
causes rills and gullies to form. Siltation is a hazard in 
places. 

This soil is suited to intensive use for row crops if ero- 
sion and runoff are controlled. (Capability unit IIe—1) 

Terril loam, 6 to 10 percent slopes (27C).—This soil has 
the profile described as representative for the series. Al- 
most all the areas are on foot slopes that form the edge 
of the Little Sioux River valley or are at the confluence of 
tributary valleys. 

Small areas were included where the slope is 2 to 6 per- 
cent or 10 to 15 percent. 

Runoff from soils upslope drains across this soil and 
causes rills and gullies to form. This soil is suited to row 
crops if erosion is controlled. Small areas are managed 
along with the associated soils and are used for pasture. 
(Capability unit I[Te-1) 

Terril and Castana soils, 10 to 20 percent slopes 
{888E].—These soils are in the steepest parts of the county. 
They formed in material, partly glacial till and partly 


loess, eroded from steep hillsides. The Terril soil makes 
up more than 50 percent of most areas. The surface layer is 
loam in the Terril soils and silt loam in the Castana soils. 

Rill and gully erosion and siltation are hazards. These 
soils are cultivated in areas where runoff and sedimenta- 
tion from upslope soils are controlled. Most areas are man- 
aged along with the associated steep and very steep soils 
on hillsides. They are used for pasture. (Capability unit 
IVe-1) 


Wadena Series 


The Wadena series consists of dark-colored, well- 
drained soils that formed in about 24 to 40 inches of silty 
and loamy sediments over gravel and coarse sand. Most of 
these soils are on high benches. The slope ranges from 0 to 
9 percent. : . 

In a representative profile the surface layer is very dark 
brown silt loam and light silty clay loam about 9 inches 
thick. The subsoil is brown, friable light clay loam about 
17 inches thick. It is underlain by dark yellowish-brown, 
calcareous sand and gravel. _ 

Permeability is moderate in the upper part and very 
rapid in the sand and gravel. The available moisture ca- 
pacity is medium to high, depending on the depth to sand 
and gravel. The organic-matter content is medium. The 
content of available nitrogen and phosphorus is low, and 
the content of available potassium 1s medium. The surface 
layer is medium acid. The rooting zone is restricted by the 
underlying sand or gravel, : 

Most of these soils are cultivated. The choice of crops 
is influenced somewhat by the supply of moisture in the 
soil at planting time. A number of gravel pits have been 
dug in these soils. ; 

Representative profile of Wadena silt loam, moderately 
deep, in a cornfield half a mile east of Correctionville, 500 
feet west and 420 feet south of the northeast corner of 
SW, sec. 35, T. 89 N., R. 42 W., on a north-facing 5 per- 
cent slope: 

Ap—0 to 6 inches, very dark brown (10¥R 2/2) heavy silt 
loam; weak, fine and medium, subangular blocky 
structure breaking to moderate, fine, granular; fri- 
able; medium acid; abrupt, smooth boundary. 

A1—6 to 9 inches, very dark brown (10YR 2/2) light silty clay 
loam; moderate vertical cleavage breaking to weak, 
fine and medium, subangular blocky structure; friable ; 
slightly acid; clear, smooth boundary. 

_ B21—9 to 15 inches, brown (10YR 4/3) tending to dark-brown 
(10YR 3/3) light silty clay loam or clay loam; weak, 
fine, subangular blocky structure; friable; slightly 
acid; clear, smooth boundary. 

B22—15 to 26 inches, brown (10YR 4/3) light clay loam; weak, 
very fine and fine, subangular blocky structure; fri- 
able; slightly acid; clear, smooth boundary. 

IIC—26 to 60 inches, dark yellowish-brown (10YR 4/4) gravel 
and sand; pebbles up to 6 inches in diameter in places ; 
neutral to a depth of 22 to 26 inches; moderately alka- 
line and calcareous below. 

In most places the thickness of the A horizon is 8 to 14 
inches, but it is as much as 20 inches in some areas. The 
Ap ‘and Al horizons are generally very dark brown (10YR 2/2), 
but they range to very dark grayish brown (10YR 3/2). They 
are generally slightly acid or neutral, but in places the Ap 
and Al horizons are medium acid. 

The B horizon is predominantly light clay loam or loam, 
but the upper part is gritty silty clay loam in places. The colors 
range from dark brown or brown (10YR 4/8) to dark yellow- 
ish brown (10YR 4/4). In most places there are some pebbles 
in the subsoil. In some places a leached B3 horizon extends a 
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few inches into the gravelly material. In many places there is 
a layer of sandy loam or sandy clay loam above the gravel. 
Mottles, where present, are few and faint. Reaction is slightly 
acid or neutral. The B horizon extends to a depth of 24 to 40 
inches. 

The IIC horizon is typically sand and gravel, but in places 
it is sand and in places there are many boulders. It is mildly 
alkaline or moderately alkaline and calcareous, except in a few 
places where the uppermost few inches is leached and neutral. 
In Wadena loam, moderately deep, 5 to 9 percent slopes, moder- 
ately eroded, depth to sand and gravel is less than the defined 
range for the series. In Wadena silt loam, deep, 0 to 2 percent 
slopes, depth to sand and gravel is greater than the defined 
range for the series. 

Wadena soils are associated with Salida soils. They differ in 
that the Wadena soils have 24 to 40 inches or more of loamy 
and silty material over the gravel. 

Wadena loam, moderately deep, 2 to 5 percent slopes 
(108B).—The surface layer is very dark brown, friable loam 
9 to 12 inches thick. In most places the brownish subsoil 
is underlain by sand and gravel at a depth of 24 to 30 
inches. This soil occupies elongated ridges or gently sloping 
breaks of high benches that drop from a higher to a lower 
elevation within a short distance. Most individual areas 
are long and narrow and about 5 to 20 acres in size. 

Included in mapping were a few places where brownish 
subsoil material is mixed into the plow layer. There were 
also a few spots where the gravel is within about a foot 
of the surface. 

This soil is subject to erosion and droughtiness. It is 
suited to cultivation if erosion is controlled, and it is used 
intensively for row crops. (Capability unit TIe-2) 

Wadena loam, moderately deep, 5 to 9 percent slopes, 
moderately eroded (108C2)—In most places this soil has 
some brown subsoil material mixed with the darker colored 
plow layer. The plow layer is very dark grayish-brown, 
friable loam. The subsoil is underlain by gravel at a depth 
of about 20 to 24 inches in most places. Almost all areas of 
this soil are long and narrow, because they are on short, 
sloping breaks of high benches that drop from one eleva- 
tion to another. Individual areas are generally small. In- 
cluded in mapping were spots of soil that is shallow to 
gravel and a few sites where boulders are on the surface. 

This soil is erodible and droughty. Most areas are culti- 
vated, and this is a suitable use if runoff is controlled. 
(Capability unit I[Te-2) 

Wadena silt loam, moderately deep, 0 to 2 percent 
slopes (708A).—-The surface layer of this soil is very dark 
brown, friable silt loam about 9 to 14 inches thick. The 
brownish subsoil is silty in the upper part, but it grades to 
friable clay loam with increasing depth. Sand and gravel 
is at a depth of 24 to 30 inches in most places. This soil is 
on the nearly level part of high benches. Individual areas 
are up to about 40 acres in size. 

Included in mapping were a few spots where gravel is 
within about a foot of the surface. In these places the sur- 
face layer is loam. 

This soil is somewhat droughty in years of average and 
below-average rainfall. It is suited to cultivation when 
moisture is adequate, and it is used intensively for row 
crops. (Capability unit TIs—1) 

Wadena silt loam, moderately deep, 2 te 5 percent 
slopes (708B}.—This soil has the profile described as repre- 
sentative for the series. It is on gently sloping breaks of 
high benches that drop from one elevation to another 
within a short distance. Most areas are 10 to 15 acres in 
size and are long and narrow. 


Included in mapping were a number of spots where 
plowing has brought subsoil material into the surface 
layer. Also included were places where the gravel is within 
about a foot of the surface. 

This soil is both erodible and droughty. Row crops are 
grown intensively, and the soil is suited to cultivation if 
erosion is controlled. (Capability unit [Te-2) 

Wadena silt loam, deep, 0 to 2 percent slopes (709A).— 
The surface layer of this soil is very dark brown, friable 
silt loam about 20 inches thick. The brownish subsoil is 
silty clay loam and silt loam in the upper part and is 
underlain by sand and gravel at a depth of 42 to 48 inches. 
Most individual areas are 20 acres or more in size. 

Included in mapping were some areas where the under- 
lying gravel is at a depth of as much as 5 feet. Also in- 
cluded were a few spots where gravel is within 1 or 2 
feet. of the surface. 

This soil needs to be protected from excess water and 
sediments from the hills. There is generally a road at. the 
base of these hills, and runoff water can be drained into the 
road ditch and carried to the river in a straight ditch dug 
along the field boundary. 

Row crops are grown intensively, and the soil is well 
suited to such use. (Capability unit I-3) 

Wadena silt loam, deep, 2 to 5 percent slopes (709B).— 
The surface layer of this soil is generally about 10 inches 
thick. It is very dark brown or very dark grayish-brown, 
friable silt loam. The brownish subsoil is silty clay loam 
and silt loam in the upper part and is underlain by gravel 
and sand, generally at a depth of 86 to 42 inches. In some 
places the gravel and sand are at a depth of 30 inches. This 
soil is on gently sloping breaks of high benches. The arcas 
are long and narrow in shape and small in size. 

This soil is subject to erosion. Most areas are cultivated 
and are suited to intensive use for row crops if erosion is 
controlled. (Capability unit ITe-2) 


Waubonsie Series 


The Waubonsie series consists of stratified, moderately 
well drained to somewhat poorly drained, loamy soils. 
These soils formed in river-deposited sediments that con- 
sist of 2 feet of loam overlying clay. These soils are light 
colored, except for the thin, moderately dark colored sur- 
face layer. They are on slightly elevated rises in the Mis- 
souri River valley. These soils are nearly level. 

In a representative profile the surface layer is calcareous, 
very dark grayish-brown fine sandy loam about 7 inches 
thick, It is underlain by stratified sediments about 20 
inches thick that are dominantly calcareous, dark grayish- 
brown, very friable fine sandy loam. Below this, to a depth 
of 60 inches, is stratified, calcareous, very firm clay. These 
strata are very dark grayish brown, light gray, black, and 
dark grayish brown. 

Permeability is moderately rapid in the upper part of 
the profile but very slow in the underlying clay. The 
available moisture capacity generally is medium. The 
organic-matter content is low. The content of available 
nitrogen and phosphorus is very low, and the content of 
available potassium is high. These soils are moderately 
alkaline and calcareous throughout. Roots generally pene- 
trate the clay. There is some restriction to root growth, 
however, and roots tend to bunch above the clay, especially 
during a wet spring. 
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Representative profile of Waubonsie fine sandy loam, in 
a cornfield, 775 feet north and 400 feet west of the south- 
east corner of sec. 5, T. 87 N., R. 47 W., on a slight rise on a 
nearly level flood plain: 


Ap—0O to 7 inches, very dark grayish-brown (10YR 3/2) fine 
sandy loam; common yellowish-brown (10YR 5/4) 
mottles; moderate, coarse, angular blocky structure 
breaking to moderate, fine, subangular blocky and 
moderate, very fine to fine, granular structure; very 
friable; moderately alkaline; calcareous; clear, 
smooth boundary. 

C1—7 to 27 inches, stratified, dark grayish-brown (10YR 4/2) 
to brown (10YR 5/3) fine sandy loam grading to gray 
(10¥R 5/1) and grayish-brown (10YR 5/2) silt loam 
at a depth of 21 to 27 inches; few, fine, distinct, black 
(10YR 2/1) mottles or concretions at a depth of 7 to 
12 inches ; common, fine, distinct, dark-red (2.5YR 3/6) 
mottles at a depth of 12 to 27 inches, and yellowish- 
brown (10YR 5/6) mottles at a depth of 21 to 27 
inches; weak, coarse, subangular blocky structure 
breaking to weak, fine to medium, subangular blocky 
and moderate, fine, granular structure; very friable ; 
moderately alkaline; calcareous; clear, smooth 
boundary. 

TIC2—27 to 33 inches, very dark grayish-brown (2.5Y 8/2) 
clay; many, fine, prominent, red (10YR 4/8) mottles 
and common, fine, prominent, black (10YR 2/1) mot- 
tles; strong, very fine, subangular blocky structure; 
firm; moderately alkaline; calcareous; clear, smooth 
boundary. 

TIC38—33 to 60 inches, stratified, light-gray (10YR 6/1), black 
(10YR 2/1), and dark grayish-brown (10YR 4/2) clay 
that has a silty clay loam stratum at a depth of 33 
to 38 inches; many, fine, distinct, brown (7.5YR 4/4) 
mottles and many, fine, prominent, red (2.5YR 4/8 to 
10R 4/8) mottles; massive; friable; bedding planes 
are visible; mildly alkaline; calcareous. 


The Ap horizon is about 6 to 10 inches thick. In places the 
C1 horizon is mainly grayish brown (10YR or 2.5Y 5/2). It has 
strata of silt loam, loam, or loamy sand. Mottles range from 
dark red to brownish yellow in color. 

The IIC horizons are clay or silty clay, except where thin 
layers of coarser material are interbedded with the clay. In 
places the clayey substratum contains dark layers (Ab hori- 
zons) that represent older soils buried by recent sediments. 
The depth to the IIC horizon is generally 15 to 30 inches. Reac- 
tion ranges from mildly alkaline to moderately alkaline. Most 
of the clayey substratum is calcareous. 

Waubonsie soils are associated with Modale, Moville, and 
Carr soils. They resemble Modale and Moville soils, except that 
they are coarser textured in the uppermost 15 to 30 inches, 
Waubonsie soils differ from Carr soils in peing underlain by 
a clayey layer at a depth of about 2 feet. 

Waubonsie fine sandy loam (0 to 2 percent slopes) 
(49)—This soil occurs as elongated areas that are slightly 
higher in elevation than the surrounding soil. Most indi- 
vidual areas are 10 to 40 acres in size. 

A number of narrow, shallow swales finger through this 
soil in a veinlike network, and almost all contain soils 
that aro less sandy than the Waubonsie soil. Because of the 
size of the swales, they were included in mapping. Also 
included were some areas where more than 30 inches of 
sandy loam overlies the clay. 

This Waubonsie soil is slightly droughty and is subject 
to soil blowing. In wet seasons there is a perched water 
table above the clay substratum. This restricts growth and 
makes the crop more susceptible to drought later in the 
season. 

This soil is well suited to cultivation, and it is used 
intensively for row crops. A few areas adjacent to the 
river channel are wooded. These areas are suited to crops 
if they are cleared. (Capability unit IIs—1) 


Woodbury Series 


The Woodbury series consists of dark-colored, poorly 
drained, clayey soils that formed in river-deposited sedi- 
ments in the Missouri River valley. These soils are under- 
lain by slightly less clayey material at a depth of 2 or 3 
feet. They are nearly level. ; 

In a representative profile the surface layer is black and 
very dark gray, firm silty clay about 2 feet thick. The sub- 
soil extends to a depth of about 42 inches. It is mottled, 
dark grayish-brown, firm light silty clay or heavy silty 
clay loam in the upper part and dark grayish-brown to 
olive-brown, friable silty clay loam in the lower part. The 
underlying material is mottled, olive-brown, very friable 
silt loam. ; 

Permeability is very slow in the upper part of the profile 
and moderately slow 1n the silty clay loam part of the sub- 
soil. The available moisture capacity is high. The organic- 
matter content is high. The content of available nitrogen 
is generally medium to low, of available phosphorus is very 
low, and of available potassium is high. The surface layer 
is slightly acid or neutral. The rooting zone is deep, except 
in wet seasons when the water table is within 2 or 3 feet 
of the surface. . . 

Most of the acreage is cultivated. ; ; 

Representative profile of Woodbury silty clay, in a soy- 
bean field, 700 feet east and 1,270 feet north of the south- 
west corner of NE, sec. 17, T. 86 N., R. 46 W., on a level 
flood plain: 

Ap—0 to 10 inches, black (10YR 2/1) silty clay; moderate, 
very fine and fine, angular blocky structure; firm; 
slightly acid; abrupt, smooth boundary. 

A12—10 to 16 inches, black (JOYR 2/1) silty clay; moderate, 
fine, subangular blocky structure; firm ; neutral; grad- 
ual, smooth boundary. ; 

A8—16 to 24 inches, very dark gray (10YR 3/1) silty clay; 
strong, medium and fine, subangular blocky structure ; 
firm; common oxides; soft concretions of lime; neu- 
tral; gradual, smooth boundary. . . 

B2g—24 to 36 inches, dark grayish-brown (2.5Y 4/2) light silty 
clay or heavy silty clay loam tending to very dark 
grayish brown (2.5Y 3/2) ; common, medium, distinct, 
dark yellowish-brown (10YR 4/4) mottles; strong, fine 
and medium, subangular blocky structure; some lime 
concretions and oxides; mildly alkaline; noncalcare- 
ous; gradual, smooth boundary. 

B3g—sa6 to 42 inches, dark grayish-brown (2.5Y 4/2) to olive- 
brown (2.5Y 4/4) silty clay loam; common, medium, 
distinet, dark yellowish-brown (10YR 4/4) mottles; 
weak, medium, subangular blocky structure; friable; 
some lime concretions and oxides; neutral; clear, 
smooth boundary. 

C—42 to 60 inches. mottled, olive-brown (2.5Y 4/4) silt loam: 
massive; very friable ; moderately alkaline; ealeareous. 

The thickness of the A horizon is 16 to 24 inches. The A hori- 
zon is black (10YR 2/1) or very dark gray (10YR 3/1). Reac- 
tion is slightly acid to neutral. 

The B2g horizon ranges from dark grayish brown (2.5Y 4/2) 
to grayish brown (2.5Y 5/2) and is mottled with dark yellow- 
ish brown, yellowish brown, or olive brown. In places ped ex- 
teriors or matrix colors are very dark gray (N 3/0 or 10YR 
8/1) or very dark grayish brown (2.5Y 3/2), especially in the 
upper part. The B2g and B38g horizons are neutral to mildly al- 
kaline, but they are not calcareous. The B3g horizon ranges 
from dark grayish brown (2.5Y 4/2) to olive gray (5Y 5/2) 
and light olive brown (2.5Y 5/4). 

The C horizon ranges from olive brown (2.5Y 4/4) to olive 
gray (5Y 5/2) in color and from silt loam to silty clay loam 
in texture. This horizon begins at a depth of 30 to 48 inches. 
Mottles, if present, are similar to those in the subsoil Reaction 
is mildly alkaline to moderately alkaline. 
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Woodbury soils are associated on bottom lands with Blen- 
coe, Lakeport, and Luton soils. They are more poorly drained 
than Blencoe soils and have more clay in the subsoil. Wood- 
bury soils differ from Luton soils in that the lower part of 
the subsoil is silty clay loam. They are more clayey in the 
uppermost 30 inches than Lakeport soils. 

Woodbury silty clay (0 to 1 percent slopes) (67).—Indi- 
vidual areas of this soil are on very slightly elevated 
rises within the Missouri River valley. The largest areas 
are about 500 feet wide and a mile long, but most areas 
are between 5 and 80 acres in size. 

This soil is adjacent to areas of more poorly drained 
Luton soils and to the better drained Blencoe soils on 
the highest parts of rises. Small areas of both soils were 
included in mapping. 

Wetness is a hazard on this soil, but the hazard is less 
severe than on other poorly drained soils in the valley. 

This soil is suited to row crops if drainage is adequate. 
In some years crops drown out and replanting is neces- 
sary. Field operations are delayed in wet seasons. This soil 
dries out slowly and puddles easily if worked when wet. 
(Capability unit ITIw-1) 


Use and Management of the Soils 


This section describes the system of capability classifi- 
cation used by the Soil Conservation Service and discusses 
the use and management of groups of soils, or capability 
units. It also has a table showing the predicted yields per 
acre of the major crops grown in the county. A section on 
wildlife is included, as well as a section on engineering 
uses of the soils. 


Use of the Soils for Crops and Pasture 


About 57 percent of Woodbury County, or 316,000 acres, 
is used for crops. About 17 percent, or 96,000 acres, is used 
for pasture, including much of the county’s 25,000 acres of 
woodland. 

The main crops are corn, soybeans, oats, and hay con- 
sisting of legumes and a mixture of legumes and grass. 
Wheat, popcorn, and sorghum occupy smaller acreages. 
Where the slope is more than 20 percent, the soils generally 
are used for pasture. 

Pastures on Hamburg soils and the steeper Ida soils 
generally consist of native grasses, such as big bluestem, 
little bluestem, and side-oats grama. On many slopes where 
farm machinery can be used, however, the native vegeta- 
tion has been replaced by bromegrass, alfalfa, and other 
introduced plants. 

Many soils in the county are subject to erosion. Overall, 
the erosion hazard is most severe on the Ida, Hamburg, 
and Monona, soils of associations 4 and 5. Ida and Ham- 
burg soils, in particular, erode readily because runoff is 
rapid on their steep, convex slopes, Gently sloping to steep 
soils of the Chute, Castana, Galva, Judson, Salida, Shelby, 
Steinauer, and Terril series are also susceptible to erosion. 
Gullying is a serious hazard. Some gullies in the valleys 
of associations 4 and 5 are as much as 40 or 50 feet in 
depth and width. They are generally in areas of McPaul, 
Kennebec, Napier, or Castana soils. They have vertical 
sides, and unless control measures are applied, they work 
upstream rapidly (5). In places large amounts of silty 


material have washed onto lower lying soils and cause 
limitations in managing these soils. 

In many places a watershed approach has been used to 
control erosion. Dams and other erosion control structures 
have been built across streams or gullies. Erosion is also 
controlled by contour tillage, use of terraces and diver- 
sions, and other on-the-land practices, such as minimum 
tillage. Grassed waterways are used to control gullying 
in watercourses where the amount of water and the slope 
are not too great. 

Flooding is a hazard on some of the soils of the county, 
notably those of the Colo, Caleo, Kennebec, and Spillville 
series. In places streams have been straightened or levees 
built to alleviate the hazard. In the past, flooding of the 
Missouri River bottoms was a serious hazard, but major 
flood-control measures have largely alleviated this hazard. 

Tile drainage and surface drainage are used to some 
extent in the county. The largest area of soils that have 
poor natural drainage is in the Missouri River valley. 
These soils are those of the Albaton, Luton, Solomon, 
Blend, and Blencoe series. Surface drainage is used almost 
exclusively on these soils because the clayey texture and 
high water table make tile drainage impractical or 
inefficient. 

An elaborate system of ditches has been built in the 
eastern part of the valley. These ditches parallel the roads 
and drain excess water to the east and south into large 
ditches and eventually into the Missouri River. The west- 
ern part of the valley does not have so complete a network, 
but the same pattern is followed. Major ditches follow the 
natural swales south and eventually flow into the Missouri 
River; the intermediate ditches are parallel to the road. 
Excess water is drained off the fields by shallow field 
ditches. 

Tile drains are used to reduce wetness in Colo soils, the 
Colo-Judson complex, and, in some places, Corley and 
other soils. 

Most of the irrigated farms are in the Missouri River 
valley. Irrigation is a supplement to natural moisture sup- 
plies, but it is not a common practice in the county. The 
fields that have been graded and smoothed for drainage 
are well suited to furrow irrigation. 


Capability Grouping 


Capability grouping shows, in a general way, the suita- 
bility of soils for most kinds of field crops. The groups 
are made according to the limitations of the soils when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The group- 
ing does not take into account major and generally ex- 
pensive landforming that would change slope, depth, or 
other characteristics of the soils; does not take into con- 
sideration possible but unlikely major reclamation pro- 
jects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a substi- 
tute for interpretations designed to show suitability and 
limitations of groups of soils for range, for forest trees, 
or for engineering uses. 
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In the capability system, all kinds of soils are grouped 
at three levels: the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

Capapitity Cxiassss, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals indi- 
cate progressively greater limitations and narrower choices 
for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. 

Class IT soils have moderate limitations that reduce 
the choice of plants or that require moderate con- 
servation practices. 

Class TIT soils have severe limitations that reduce the 
choice of plants, require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, require very careful manage- 
ment, or both. 

Class V soils are subject to little or no erosion but 
have other limitations, impractical to remove, 
that limit their use largely to pasture, range, 
woodland, or wildlife habitat. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or wild- 
life habitat. 

Class VII soils have very severe limitations that make 
them unsuited to cultivation and that restrict 
their use largely to pasture or range, woodland, 
or wildlife habitat. 

Class VIIT soils and landforms have limitations that 
preclude their use for commercial plant produc- 
tion and restrict their use to recreation, wildlife 
habitat, or water supply, or to esthetic purposes. 
(There are no class VIII soils in Woodbury 
County) 


Capasitiry Supciasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or ¢, to 
the class numeral, for example, ITe. The letter e shows that 
the main limitation is risk of erosion unless close-growing 
plant cover is maintained; w shows that water in or on 
the soil interferes with plant growth or cultivation (in 
some soils the wetness can be partly corrected by artificial 
drainage) ; s shows that the soil is limited mainly because 
it is shallow, droughty, or stony ; and ¢, used in some parts 
of the United States but not in Iowa, shows that the chief 
limitation is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of this 
class have few limitations. Class V can contain, atthe most, 
only the subclasses indicated by w, s, and c, because the 
soils in class V are subject to little or no erosion, though 
they have other limitations that restrict their use largely 
to pasture, range, woodland, wildlife habitat, or recreation. 

Capapiuity Untrts are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require simi- 
lar management, and to have similar productivity and 
other responses to management. Thus, the capability unit 
is a convenient grouping for making many statements 
about management of soils. Capability units are generally 
designated by adding an Arabic numeral to the subclass 
symbol, for example, [Te-2 or IITe-3. Thus, in one symbol, 
the Roman numeral designates the capability class, or de- 
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gree of limitation ; the small letter indicates the subclass, or 
kind of limitation, as defined in the foregoing paragraph; 
and the Arabic numeral specifically identifies the capabil- 
ity unit within each subclass. The soil series represented in 
each capability unit are named, but not all the soils in each 
series are included. The “Guide to Mapping Units” lists 
the capability unit for each individual soil. 

In the following pages the capability units in Woodbury 
County are described and suggestions for the use and 
management of the soils are given. 


CAPABILITY UNIT I-1 


This unit consists of level or nearly level, stratified, silty 
soils that are well drained and moderately well drained to 
somewhat poorly drained. These soils are of the Blake, 
Haynie, McPaul, Modale, and Moville series. They are 
mostly on bottom lands in the Missouri River valley, but 
some are in the tributary valleys. 

The surface layer is friable silt loam or silty clay loam. 
The available moisture capacity is typically high. Permea- 
bility is moderate in most of the soils, but in the Moville 
and Modale soils it is very slow or slow in the substratum. 
The organic-matter content is low. Reaction is typically 
mildly alkaline to moderately alkaline. 

Soils of this capability unit are used for cultivated 
crops. Corn and soybeans are the main crops. Other crops 
are grain sorghum and oats. Alfalfa is usually grown when 
these soils are used for meadow or a green-manure catch 
crop. 

These soils are subject to flooding, but usually only a few 
times over a period of years. They are not subject to sheet 
and gully erosion. These soils occur where an ample water 
supply can be developed for irrigation. Where the sub- 
stratum is clayey, the water table is higher than elsewhere, 
and in wet years root growth is restricted by the clayey 
texture and the high water table. 

Good management practices are especially suitable on 
these soils. High plant populations, high rates of fertiliza- 
tion, and chemical control of weeds and insects are likely 
to result in favorable returns. Corn responds well to ap- 
plications of nitrogen and phosphorus. A small amount of 
potassium applied as a starter fertilizer in the corn rows 
usually gives good response, especially if the soil is wet 
and cool. Lime is not needed. 


CAPABILITY UNIT I-2 


This unit consists of level or nearly level, dark-colored, 
silty soils that are well drained and moderately well 
drained to somewhat poorly drained. These soils are of the 
Keg, Kennebec, and Salix series. They are mostly on bot- 
tom lands in the Missouri River valley, but some are in 
the tributary valleys. 

The surface layer is friable silt loam and silty clay loam. 
Permeability is moderate, and the available moisture 
capacity is high. The organic-matter content is moder- 
ately high to high, except in the plow layer of Salix silty 
clay loam, overwash, where it is low. Reaction is neutral 
to slightly acid. 

Soils of this capability unit are mostly used for culti- 
vated crops. Corn and soybeans are the main crops, and 
they are commonly grown alternately in the cropping sys- 
tem. Oats, sorghum, and alfalfa are planted occasionally. 
An occasional year of meadow or a catch crop is grown in 
places. 
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Some of these soils are subject to occasional] flooding, 
but the risk is slight. They are not subject to sheet and 
gully erosion. In places the hazard of flooding has been 
eliminated by large dams constructed upstream on the 
Missouri River. These soils occur where an ample water 
supply can be developed for irrigation. 

Good management practices are especially suitable on 
these soils. High plant populations, high rates of fertiliza- 
tion, and chemical contro] of weeds and insects are likely 
to result in favorable returns. Corn responds well to ap- 
plications of nitrogen and phosphorus. In a cool, wet 
spring a small amount of potassium applied as a starter 
fertilizer usually gets good response. Lime is generally 
not needed, but the soils should be tested to determine the 
need for lime and fertilizer. 


CAPABILITY UNIT I-3 


This unit consists of nearly level, silty, well-drained 
soils on high stream benches, These soils are of the Monona 
and Wadena series. 

The surface layer is friable silt loam or light silty clay 
loam. Permeability is moderate, available moisture capac- 
ity is high, and organic-matter content is medium or 
moderately high. Reaction is slightly acid in most places. 

The Wadena soil in this unit is underlain by gravel at 
a depth of 3 to 4 feet, This restricts root growth to some 
extent, and in places it affects the available moisture capac- 
ity. This soil has a number of gravel pits. 

Soils of this capability unit are mostly cultivated and 
are used intensively for row crops. Corn and soybeans are 
the main crops, but oats and a mixture of alfalfa and 
bromegrass are also important. 

These soils are not subject to sheet and gully erosion. 
In places excess water from the hills runs across these 
soils. Conservation practices are needed in hilly areas, and, 
in places, basin or diversion terraces need to be constructed 
near the foot of the hill to control runoff. 

Good management practices are especially suitable on 
these soils. High plant populations, high rates of fertili- 
zation, and chemical contro] of weeds and insects are likely 
to result in favorable returns. Corn responds well to ap- 
plications of nitrogen and phosphorus. A small amount 
of potassium applied as a starter fertilizer gets good re- 
sponse, especially if the soil is cool and wet. Lime needs to 
be applied in some areas. 


CAPABILITY UNIT Ile-1 


This unit consists of gently sloping, dark-colored, silty 
and loamy soils that are moderately well drained and well 
drained. These soils are of the Judson, Kennebec, McPaul, 
and Terril series. They occupy foot slopes and narrow 
upland. valleys. 

The surface layer is friable loam, silt loam, and silty 
clay loam; the subsoil is friable loam to silty clay loam. 
Permeability is moderate, and the available moisture ca- 
pacity is high. The organic-matter content is high, except 
in McPaul soils, where it is Jow. Reaction is neutral or 
slightly acid, except in McPaul soils, where it is alkaline, 
and the soils are calcareous. 

Mos soils of this unit are cultivated. Corn and soybeans 
are the main crops, and oats, sorghum, and a mixture of 
alfalfa and bromegrass are commonly grown. A few inac- 
cessible areas are left in trees and grass. 


These soils usually occur as narrow strips and are man- 
aged with the adjacent soils. Soils in wide valleys are man- 
aged with the level bottom-land soils, and row crops are 
frequently included in the cropping system. Contour till- 
age is used, especially where much runoff is received. Soils 
in narrow valleys are managed with those on adjacent 
hillsides. Contour tillage and terraces are needed to con- 
tro] deposition. Row crops are grown fairly often if runoff 
is controlled. Where there is too much runoff, soils need to 
be kept in grassed waterways. In places where a wetter 
soi] occurs in the center of a valley, tile lines are needed. 

Soils of this unit respond well to a high level of man- 
agement. Corn responds well to applications of nitrogen 
and phosphorus. Small amounts of potassium used as a 
starter are beneficial in a cool, wet spring. Some soils need 
to be limed, but tests should be made to determine this. 


CAPABILITY UNIT IIe-2 


This unit consists of gently sloping, well-drained, silty 
and loamy soils on hillsides and stream benches. These 
soils are of the Galva, Ida, Monona, and Wadena series. 
The Wadena soils are on stream benches and are underlain 
by sand and gravel. 

The surface layer and subsoil are friable silt loam, loam, 
and silty clay loam. Permeability is moderate, except in 
soils underlain by sand or gravel, where it is very rapid in 
the lower horizons. The available moisture capacity is 
high, except in soils underlain by sand or gravel, where 
it is lower. The organic-matter content ranges from low to 
high. The Ida soils are lower in organic-matter content and 
fertility than the others. Where soils are underlain by 
gravel and sand, root growth is restricted in places. 

Corn and soybeans are the main crops. These soils are 
commonly used for oats, red clover, and a mixture of 
alfalfa and bromegrass. Row crops are grown intensively 
where these soils are tilled on the contour or are terraced. 

All of these soils are subject to erosion, and some of 
them are slightly droughty. Runoff can be controlled by 
terracing and contour tillage. Level terraces can be built 
in the deep, silty soils, but it is not practical to terrace soils 
that are underlain by sand and gravel. 

Corn responds well to applications of nitrogen and 
phosphorus, especially on soils that have a high content of 
lime. These soils generally have a medium to high content 
of potassium, but small amounts of potassium applied as 
a starter fertilizer give good response. Some of these soils 
are slightly acid or medium acid, and some have an excess 
of lime. Liming increases plant growth in some places, 
but soil tests are needed. 


CAPABILITY UNIT IIw-1 


This unit consists of level or nearly level, clayey and 
silty, stratified soils that are somewhat poorly drained to 
poorly drained. These soils are of the Onawa and Percival 
series. They oceupy bottom lands in the Missouri River 
valley. 

The surface layer is silt loam or silty clay. The upper 
part of the substratum is firm silty clay, but the lower part 
is very low in clay content. The available moisture capacity 
is high in Onawa soils and medium to low in Percival soils. 
The organic-matter content is low. Permeability is slow in 
the clayey material and moderate to rapid in the under- 
lying material. A seasonal high water table generally 
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occurs at a depth of 2 to 6 feet. In a few places where the 
water table is lower, Percival soils are somewhat droughty. 

These soils are generally used for row crops. Corn and 
soybeans are the main crops, but oats and a mixture of 
alfalfa and bromegrass are planted occasionally. Row 
crops are generally planted with a lister. A few areas along 
the river are in woodland. 

These soils can be irrigated easily. Wetness is a hazard 
in most years, but many areas are managed without arti- 
ficial drainage. Surface drains are used. They commonly 
consist of a main ditch dug along a swale and secondary 
ditches that parallel the roads and section lines. In most 
places the slope and elevation of these soils are such that 
crop rows can be so arranged that excess water runs off. 
The soils need to be graded and smoothed, however, where 
the surface is irregular enough to cause ponding. 

High plant populations, high fertilization rates, and 
other high-level management practices are appropriate on 
soils of this unit. All the soils have a high content of lime. 
Corn responds well to applications of nitrogen and phos- 
phorus, and a small amount of potassium used as a starter 
is generally beneficial. 


CAPABILITY UNIT Hw-2 


This unit consists of clayey and silty soils that are some- 
what poorly drained and poorly drained. These soils are 
of the Blencoe, Blend, Calco, Colo, Corley, Judson, and 
Lakeport series. These are mostly level and nearly level 
soils on bottom lands. The gently sloping soils are on 
narrow upland drainageways; the Corley soils are in 
depressions on stream benches and on the uplands. 

The surface layer is friable silt loam, silty clay, and 
silty clay loam. Permeability is moderately slow, except 
in the clayey part of the Blencoe and Blend soils, where it 
is very slow. The available moisture capacity is high, 
except in the Blend soils, where it is medium. The organic- 
matter content is moderately high to high. 

The soils of this capability unit are mostly cultivated. 
Row crops are grown. intensively if wetness is controlled. 
Corn and soybeans are the main crops. A mixture of alfalfa 
and bromegrass, seeded with oats, is generally used for 
meadow. 

The soils in the Missouri River valley have an ample 
water supply that can be developed for irrigation. The 
soils in low areas adjacent to streams are subject to 
occasional flooding. Some of these soils have a seasonal 
high water table within 2 or 3 feet of the surface. Water 
collects on all of these soils, and runoff is slow. Much of the 
rainfall percolates through these soils. Surface drains and 
tile lines are used in places. Soils in the Missouri River 
valley are drained by surface ditches. 

Except for the soils in narrow upland drainageways, 
these soils are generally managed with the soils of capa- 
bility units I-1, I-2, and III w-1. In many places the soils 
in narrow areas are managed along with the associated 
soils on hillsides. Corley soils are also managed with the 
gently sloping, well-drained associated soils. 

Listers are used to plant row crops on soils in the 
Missouri River valley. Power requirements are high for 
soils that have a silty clay surface layer, and these soils 
become cloddy if they are worked when wet. Fields are 
sometimes plowed in fall because of wetness and to improve 
the timeliness of field operations. Fall plowing lets a 
cloddy soil freeze and thaw to improve tilth. 


Corn responds well to applications of nitrogen and 
phosphorus, and small amounts of potassium applied as 
a starter fertilizer often get good response. Some of these 
soils respond better if limed. This needs to be determined 
by soil tests, however, because other soils in this unit have 
an excess of lime. 


CAPABILITY UNIT IIs-1 


This unit consists of level or nearly level, loamy and 
silty soils that are mostly well drained or somewhat exces- 
sively drained. These soils are of the Carr, Grable, Wa- 
dena, and Waubonsie series, They mostly occupy first bot- 
toms in the Missouri River valley, but the Wadena soil 
is on high stream benches. 

The surface layer is friable or very friable silt loam, 
fine sandy loam, or silty clay loam. The substratum is 
mostly sandy. In the Wadena soils, however, the substra- 
tum is dominantly gravel in many places, and drainage is 
restricted in the Waubonsie soils because the substratum is 
clayey at a depth below about 2 or 8 feet. The available 
moisture capacity is low to medium, and permeability is 
variable. These soils are generally moderately permeable 
in the upper part of the solum and rapidly permeable 
below. The organic-matter content is low to medium. 

Most soils in this unit are cultivated, and row crops are 
grown intensively. Corn and soybeans are the main crops. 

These soils are somewhat droughty. Areas in the Mis- 
sourt River valley have an ample supply of water that can 
be developed for irrigation. In many fields low fertility 
is more of a limitation than droughtiness. These soils 
should. be managed to conserve moisture. The Carr and 
Waubonsie soils are susceptible to soil blowing. 

The soils in this unit warm up quickly in spring and can 
be worked soon after rains. Corn responds well to applica- 
tions of nitrogen and phosphorus. Small amounts of potas- 
sium used as a starter fertilizer are beneficial, especially 
in a cool, wet spring. Except for the Wadena soils, these 
soils contain abundant lime. Many of these soils are man- 
aged along with the closely associated soils. 


CAPABILITY UNIT IIe-1 


This unit consists of moderately sloping and sloping, 
silty and loamy soils that are moderately well drained 
or well drained. These soils are of the Napier, Castana, 
and Terril series. The moderately sloping soils are on foot 
slopes, and the sloping soils are in narrow stream valleys. 

The surface layer is friable and very friable silt loam and 
loam. Permeability is moderate, and the available moisture 
capacity is high. The organic-matter content is medium to 
high, 

These soils are mostly cultivated. The larger areas are 
used for row crops, and the small areas adjacent to steep 
hillsides are used for meadow or pasture (fig. 12). Row 
crops are grown intensively where erosion is controlled. 
Corn, soybeans, oats, alfalfa, and bromegrass are the main 
crops. 

Most areas of these soils receive large amounts of runoff 
from the uplands. Sheet erosion, rilling, and siltation are 
serious hazards if runoff is not controlled. Large gullies 
cut back from streams entrenched in the centers of the val- 
leys. Basin terraces or diversions built at the foot of the 
hill just above these soils help control runoff. Regular ter- 
races are effective if the slopes are long enough. In valleys 
that have an active or potential gully, terracing combined 
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Figure 12.—Mowing basin terraces on Napier soil. This soil is in 
capability unit [TTe-1. 


with other conservation practices, reduces the amount of 
water running over the edges of the gully. This, in turn, 
slows the cutting action and makes it possible to shape and 
seed a grassed waterway or build a structure to control 
gullying. 

Corn responds well to applications of nitrogen and phos- 
phorus. The soils of this capability unit are generally high 
in content of potassium, and very few areas need to be 
limed. 

CAPABILITY UNIT ITe-2 

This unit consists of moderately sloping, silty and 
loamy soils that are well drained and excessively drained. 
These soils are mainly of the Galva, Ida, and Monona 
series, but minor acreages are of the Salida and Wadena 
series. All of these soils are on ridgetops, hillsides, and 
stream benches. 

The surface layer ranges from silty clay loam to sandy 
loam. Salida and Wadena soils are loamy in the upper 
part and sandy or gravelly in the lower part. They differ 
in a number of ways from other soils of this capability 
unit, Permeability is moderate in the silty soils and very 
rapid in the gravelly or sandy layers of the loamy soils. 
The available moisture capacity is high in the silty soils, 
low in the Salida soils, and medium in the Wadena soils. 
The organic-matter content ranges from low to moder- 
ately high. 

Most areas of these soils are cultivated. Corn, soybeans, 
oats, and a mixture of alfalfa and bromegrass are the 
main crops. If runoff is controlled, these soils can be used 
intensively for row crops. The loamy soils, however, are 
so droughty that many areas are left in meadow. 

Slopes are strong enough that the erosion hazard is 
fairly severe. Where runoff is not controlled, the use of 
the loamy soils is limited by lack of moisture. Terracing 
and contour tillage (fig. 13) can be used to control run- 
off. The silty soils are suitable for terracing, but it is not. 
practical to build terraces on the loamy soils. 

Corn responds well to applications of nitrogen and 
phosphorus. Phosphorus is needed for growing meadows, 


Figure 13.—Hillside terraces hold water on Ida and Monona soils. 
These soils are in capability unit [Te-2. 


especially on soils high in content of lime. Potassium used 
as a starter fertilizer gets good response on some of the 
soils. Tests need to be made to determine whether a par- 
ticular soil needs liming. 


CAPABILITY UNIT IIle-3 


This unit consists of sloping, silty and loamy soils that 
are well drained and moderately well drained. These soils 
are of the Galva, Ida, Monona, Shelby, and Steinauer se- 
ries. They occupy hillsides. 

The surface layer is silt loam, loam, or silty clay loam. 
Permeability is moderate, except in the loamy soils, where 
it is moderately slow. The available moisture capacity is 
high. The organic-matter content ranges from low to mod- 
erately high. 

The soils of this capability unit are mostly cultivated. 
Corn, oats, and a mixture of alfalfa and bromegrass are 
the main crops. Row crops can be included in the cropping 
system fairly often if the soils are terraced and tilled on 
the contour. Many small areas associated with soils that 
are more strongly sloping are left in meadow. 

Except that they are more strongly sloping, many of 
these soils are similar to those of capability unit IITe-2. 
These soils have a serious erosion hazard and rapid runoff. 
Regular level terraces and grassed back-slope terraces are 
used to control runoff. In some places gullies need to be 
shaped before terraces are built. 

Corn responds well to applications of nitrogen and 
phosphorus. Potassium is used as a starter fertilizer in 
places. Meadows respond to applications of potassium, es- 
pecially where the soils have a high content of lime. Some 
of these soils need lime; others have an abundance of it. 
A soil test is needed to determine whether or not to apply 
lime to a specific field. 


CAPABILITY UNIT Ilw-1 


This unit consists of level or nearly level, clayey soils 
that are poorly drained. These soils are of the Albaton, 
Blend, Forney, Holly Springs, Luton, Napa, Oswego, Solo- 
mon, and Woodbury series. They are on bottom lands of 
the Missouri River valley. 

The texture is dominantly firm silty clay or clay, but in 
some soils the surface layer, subsoil, or substratum is silt 
loam or silty clay loam. Permeability is slow or very slow, 
and the available moisture capacity is medium or high. 
The organic-matter content ranges from low to high. 

The soils of this capability unit are generally used for 
corn and soybeans. Minor crops are sorghum, wheat, oats, 
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and hay. Row crops can be grown intensively when these 
soils are adequately drained. Listers are used to plant row 
crops in many places, and special equipment is used to pack 
and break clods in the lister rows. Power requirements are 
generally high. 

These soils have a high water table and slow runoff. The 
seasonal high water table is within 1 to 3 feet of the surface 
in most areas, and, unless the soil is dry, rainwater perco- 
lates downward very slowly. Moisture causes the clay to 
swell, and large cracks appear as the soil dries. Unless field 
operations are timed properly, the wetness and clayey 
texture of these soils causes clodding. 

In many years the use of these soils is limited by wetness 
in spring and insufficient moisture during the growing 
season. Because excess water in spring restricts root 
growth, plants cannot get enough moisture from the soil 
during the summer. Good root growth is encouraged by 
draining off excess water in spring and keeping the soil 
fertile. Fall plowing improves the timeliness of spring 
operations, and tilth is improved through freezing and 
thawing. The soils also are drier in fall, and they can be 
plowed easily. In years of average or above-average rain- 
fall, planting, cultivating, or harvesting operations are 
usually delayed. Some crops are harvested after the 
ground freezes. 

Surface drains and land grading or smoothing are used 
to remove excess water. The gradient is slight, however, 
and road ditches hold water for long periods. Field drains 
are channeled to large drainage ditches that are spaced 
at mile and half-mile intervals, but water will not drain 
from the fields until the level in the main ditches is low. 

These soils are in areas where there is an ample supply 
of water that can be used for irrigation. Care must be 
taken, however, not to increase the hazard of wetness of the 
soils. If irrigation water applied in fall is not used by a 
crop, it is likely to add to the amount of water that must 
be removed the following spring. 

If excess wetness is controlled, crops respond satisfac- 
torily to applications of nitrogen and phosphorus. Appli- 
cation of potassium as a starter fertilizer also gets good 
response. These soils are mostly neutral or high m content 
of lime. The Napa soils are high in soluble salts. In a few 
places some of the darker colored soils need to be limed. 


CAPABILITY UNIT IVe-1 


This unit consists of sloping and moderately steep, silty 
and loamy soils that are well drained or moderately well 
drained. These soils are of the Castana, Ida, Monona, 
Steinauer, and Terril series. They are on hillsides and 
upper foot slopes. 

The surface layer is friable silt loam or loam. Perme- 
ability is moderate, except in the Steinauer soils, where it 
1s moderately slow. The available moisture capacity is 
high. The organic-matter content is low to high depending 
on the degree of erosion. 

Many areas of these soils are cultivated. Corn is grown 
occasionally where soils are terraced and tilled on the con- 
tour, but these soils are used mainly for meadows of alfalfa 
and bromegrass. Burrowing animals severely damage 
long-term meadows. 

The main limitation to use of these soils is erosion. 
Another limitation is the rapid runoff that keeps the soil 
moisture supply below capacity. To control this runoff, 
regular level terraces and grassed back-slope terraces are 


built. In places uncrossable gullies need to be shaped before 
terraces can be built. A few of the loamy soils contain 
stones and boulders that hinder tillage operations. 

Corn responds satisfactorily to applications of nitrogen 
and phosphorus, as does bromegrass. Alfalfa and brome- 
grass meadow respond well to applications of phosphorus. 
These soils generally have a high content af potassium. 
Lime is seldom, if ever, needed. 


CAPABILITY UNIT IVs-1 


This unit consists of nearly level to undulating, strati- 
fied, sandy soils that are excessively drained. These are 
soils of the Sarpy series and some areas of Alluvial land 
that are closely associated with Sarpy soils. The areas are 
within a few miles of the Missouri River. 

Permeability is very rapid in the Sarpy soils. The 
available moisture capacity and organic-matter content are 
low. One of the Sarpy soils has a thin, loamy surface layer. 
Alluvial land is stratified, and its properties vary widely. 

These soils are mostly in native grass or trees, mainly 
cottonwood or willow. Corn and soybeans are minor crops. 
Alfalfa is also grown. 

These soils are not subject to flooding, except where they 
occupy low areas next to the channel. They are subject to 
soul blowing and are too droughty to be depended on for 
crops. In windy periods blowing sand can damage crops on 
adjacent soils. Farmers are generally as interested in 
getting a good plant cover as in growing crops on these 
soils, and alfalfa is well suited to both purposes. In many 
places these soils have a seasonal high water table within 3 
to 10 feet of the surface. If alfalfa is established, its deep 
roots can penetrate to the water table. 

Trees planted in shelterbelts and groves check surface 
winds and protect adjoining fields from soil blowing. Cot- 
tonwoods and other native trees supply lumber for a num- 
ber of farm uses. The wooded areas are also used for 
wildlife habitat and recreational purposes. 

These soils are low or very low in content of available 
nitrogen and phosphorus. They are medium to high in po- 
tassium and high in lime. Crop response to fertilization is 
variable. In many years, use of the soils is limited more by 
lack of moisture than by lack of fertility. 


CAPABILITY UNIT Vw-1 


This capability unit consists of Alluvial land, Borrow 
pits, and soils of the Albaton, Blake, McPaul, and Spill- 
ville series. The areas differ greatly in properties. The soils 
are silty, loamy, or clayey and distinctly stratified. They 
are depressional, level, and slightly undulating. These 
areas are on bottom lands in the Missouri River valley, and 
some are in tributary valleys. 

Ina few places these soils can be cultivated, but the crop 
will be lost in many years. They can be better used for pas- 
ture. Pastures can be improved by fertilizing and see ing 
to alfalfa and bromegrass, or, if the area is wet, to other 
legumes and grasses, such as reed canarygrass. Most areas 
are suitable for trees. Some areas that havea good stand of 
trees and are not suitable for crops or pasture are useful 
for timber production or recreational purposes. 

Wetness 1s a hazard on these soils. Some of the soils have 
a high water table, some are frequently flooded, and some 
hold water on the surface. In places these soils are pro- 
tected by large flood control projects. In the built-up part 
of Sioux City, which is within these areas, flood control 
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projects have been constructed on the Missouri and Floyd 
Rivers. 

These soils are low or very low in content of available 
nitrogen and phosphorus. Except for the dark-colored 
soils, they are generally high in available potassium. Re- 
sponse to fertilization is variable. Lime is generally not 
needed. 

CAPABILITY UNIT Vie-1 

This unit consists mainly of steep, silty, well-drained 
soils of the Ida and Monona series. Also in this unit are 
sloping to moderately steep, loamy and sandy soils of the 
Chute, Salida, Sarpy, Shelby, and Steinauer series; these 
soils are moderately well drained to excessively drained. 
All the soils are on hillsides except the Sarpy soils, which 
are on dunelike areas in the Missouri River valley. 

Permeability is generally moderate or moderately slow, 
and the available moisture capacity is generally high. In 
the Chute, Salida, and Sarpy soils permeability is rapid 
or very rapid and the available moisture capacity is low. 
The organic-matter content ranges from low to mod- 
erately high, depending mainly on the degree of erosion. 
These soils are erodible. They are also droughty, especially 
the sandy soils. 

The soils of this unit are nearly all in meadow or perma- 
nent pasture. A. few areas are wooded. Although farm 
equipment can be used in most places, the soils are too 
erodible to be cropped regularly. These soils are generally 
seeded to bromegrass and alfalfa, although many farmers 
prefer bromegrass alone. They are well suited to both these 
crops. 

Diveision or basin terraces are used to control runoff on 
soils downslope or in valleys. Regular terraces are not 
practical, because the soils are too steep. Gullies need to be 
shaped and seeded in places. Grazing should be controlled 
‘to avoid destroying the plant cover. Pastures generally 
respond well to fertilization. Phosphorus is needed, and 
if the stands of legumes are sparse, nitrogen should be 
applied. Lime and potassium are not needed. 

A few areas are used for trees; bur oak is the most 
common type. These trees are not valuable for commercial 
lumber, but they furnish some posts and lumber for farm 
use. They also help reduce soil and water loss and have 
an increasing value for recreational uses. Soils of this 
unit that are managed for trees should not be grazed. 


CAPABILITY UNIT VIle-1 


This unit consists of Gullied land and steep, silty and 
loamy soils that are moderately well drained, somewhat 
excessively drained, and excessively drained. These soils 
are of the Castana, Hamburg, Ida, Napier, Salida, Shelby, 
and Steinauer series. They occupy hillsides. 

The surface layer is friable silt loam, loam, clay loam, 
or sandy loam. The available moisture capacity is high, 
except in Salida soils. The Salida soils are very rapidly 
permeable and have low available moisture capacity. In 
many places the amount of water available for plant use 
is low because runoff is rapid. 

These soils are so steep or so badly gullied that their 
use is restricted to permanent vegetation. They are mostly 
used for native grasses, such as big and little bluestem. 
Stands of bur oak grow in some areas, especially where 
the soils are loamy. 

Diversion or basin terraces are built on these soils to 
control runoff downslope or in the valley. The soils are 


too steep for regular terraces to be practical. Gullies need 
to be shaped and seeded in places. Major reclamation 
generally is needed before Gullied land can be used for 
farming. 

Grazing should be controlled so that the plant cover is 
not destroyed. A few areas of these soils can be worked 
with regular farm implements, but most cannot. If the 
native vegetation is ruined, reclaiming the land requires 
spreading fertilizer and seed by hand or waiting for 
natural revegetation to take place. Because any grazing 
is harmful to wooded areas, livestock should be fenced 
out of areas that are used for trees. 


CAPABILITY UNIT VIIs-1 

This unit consists of Riverwash, Marsh, and Made land, 
which are miscellaneous land types that have varying 
properties, The areas are impractical for farming without 
major reclamation. 

Areas of Made land are mostly in built-up urban areas, 
and their use generally will not change. A few areas of 
sanitary land fill may be converted to other uses in the 
future. Much of the wetland and many areas near stream 
channels can be developed for recreational uses and wild- 
life habitat. Trees and shrubs planted on adjacent soils 
provide food and shelter for wildlife and beautify the 
areas. 


Predicted Yields 


Table 2 lists, for each mapping unit in Woodbury 
County, the predicted average yields per acre of principal 
crops under a high level of management. All available 
sources of yield information were used to make these esti- 
mates. They are based on data from the Federal census, 
the Iowa farm census, experimental farms, cooperative 
experiments with farmers, and on field experience of soil 
scientists, extension workers, and others. 

The following practices are assumed to be part of a 
high level of management : 


1. Erosion is controlled. 

2. Organic-matter content and soil tilth are main- 
tained. 

3. Fertilizer is applied in amounts indicated by soil 
tests and field trials. 

4. Wetness is controlled. 

5. Plowing and other farm operations are accom- 
plished at the proper time. 


The yield predictions in table 2 are approximate figures 
only and are intended to serve only as guides. Many users 
will consider the comparative yields between soils to be of 
more value than the actual yields. These relationships are 
likely to remain constant over a period of years. 


Wildlife 


Woodbury County supports many kinds of wildlife that 
contribute to the economy of the county and that have 
recreational value. The kinds and numbers of wildlife that 
can be produced and maintained in the county are largely 
determined by the kinds and amounts of vegetation the 
soils can produce and by the way the vegetation is 
distributed. 
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TaBLE 2.—Predicted average yields per acre of principal crops under a high level of management 


[Absence of a figure indicates that the crop is not suited to the soil or is not generally grown on it] 


Brome- 
Mapping unit Corn Soybeans Oats Hay ! grass 
pasture 
| 

Bu. Bu. Bu. Tons Animal-unit-days? 
Albaton silty clay lod... occ... 5-csne sees ee oko ee ee 78 31 51 3.5 120 
Albaton¢layencecu 2222 see nees Geehae sesso eee eh he eet eee Dei el 75 30 49 3. 0 100 
Albaton:clay,:depressional. ociJoe. pot owe esle pee coe fee cece ee (3) () (3) (@) (3) 
Alluvial land. 2202 2040 .scded ce acdeu eee eure bebe ceeee deseo s 3 (3) (3) (3) (3) 
Blake silty clay loam_...-.---------.---------------- Se seeckesceweass 100 40 65 4.0 125 
Blencoe silty clay.-..-.-.--------------------------- pxaecidueseoecen 88 35 57 3.3 120 
Blend silty: clay... -ves-5-ceen see he eteedeep er eeeuse doses ce eee 81 32 53 3. 0 100 
Biend silty clay loam_---_-- Beeloeeiee Seoses seme Se lees eae yosesece 86 34 56 3. 3 110 
Blend silty clay loam, overwash- -__ -- pig cee see eee See eee casts 86 34 56 33 110 
Borrow wplt§-sc+<.-- 2 ssoenbeoce deseo ask iat ee ee (3) (3) (3) (3) (3) 
Caléo silty tlay loam. 252000200 ccc S hse k eee esd enseeedwes ee tee ses 95 38 62 4.5 130 
Carr fine sandy loam :< 00. 2.02ic202 2252 seeeSeseesedneseeeeeccsessas 70 28 46 3. 0 100 
Castana silt loam, 15 to 20 percent slopes_..____..---------------------! io! isthe sed ote 49 3. 0 100 
Castana-Gullied land complex, 6 to 20 percent slopes_._.~---------~-----|----------)----------|----------]---------- 100 
Chute loamy fine sand, 5 to 18 percent slopes, severely eroded____-._---_- [fetes setae ced NS eee ee 33 1.2 55 
Colo silt loam, calcareous overwash.....--.---------------------------- 106 42 69 5. 0 140 
Colo silty clay loam: =22--s.222¢s2su eo Jee eo eee eee ek ee ee 106 42 69 5. 0 140 
Colo-Judson silty clay loams, 2 to 6 percent slopes. -___---------.------ | 106 42 69 4.5 130 
Corley siltloams. 262. ee cee ee eee eee bee ee oe 85 34 55 3.5 120 
Forney silty clay loam, calcareous overwash.____---__------------------ 7A 30 48 3.5 120 
Pormcoy clay. 2-- ue oeec nna te eee ke ses Cee eee BES Cea ees 71 28 46 3.0 120 
Galva silty clay loam, 2 to 6 percent slopes_.__--.-_-------.-----.~----- 104 42 68 4.0 160 
Galva silty clay loam, 6 to 10 percent slopes, moderately eroded___._-----_-- 94 38 61 3.5 130 
Galva silty clay loam, 10 to 15 percent slopes, moderately eroded___--_~-- 88 35 57 3. 0 110 
Grable silt loan: Lee CheS scoseceScocaeccoceaseceseccosnsyees 80 82 52 3. 0 100 
Grable silty clay loam... 25-20 esoteric 80 32 52 3.0 100 
Hamburg silt loam, 30 to 75 percent slopes___.__---._------------------|----------|------.---j|----------}---------- 25 
Haynie silt loam... tos on tole eee eee eee See tee eee 105 42 68 5. 0 125 
Holly Springs silty clay loam__..-_.._---..---------------------------- 85 34 55 3. 0 
Ida silt loam, 2 to 6 percent slopes, severely eroded___..__.----------_.- 90 36 59 3.5 110 
Ida silt loam, 6 to 10 percent slopes, severely eroded__._._-..------------ 85 34 55 3.5 110 
Ida silt loam, 10 to 15 percent slopes, severely eroded_._.__-_--_----.--- 69 28 45 3.0 90 
Ida silt loam, 15 to 20 percent slopes, severely eroded____-.-_----------- cs ok ae eee Al 2.5 80 
Jda silt loam, 20 to 30 percent slopes, severely eroded___.._--_-_----_-_---|--------~-|----------|----.-----|---------- 70 
Ida silt loam, 30 to 40 percent slopes, severely eroded_____.-_.---------.|----------|----------|----------|---------- 440 
Judson silty clay loam, 2 to 6 percent slopes____...-----------.---------- 100 44 72 5. 0 175 
Keo silt loamseo2 222002 eee ee ce oe eee eee ee eee eee 113 45 74 4.5 160 
Kennebec silt loam, 0 to 2 percent slopes. -__._.---------------~------- 113 45 74 5. 0 175 
Kennebec silt loam, 2 to 6 percent slopes____..------------------------ 108 43 70 4.5 160 
Lakeport silty clay loam... 22s. s525.22-2 escuecouSeee eed e obese eee 100 40 65 4.5 150 
Luton silty clay loam....-_-----.------------ msGhacves ae pecUeeres weds 73 29 47 3. 3 110 
Tuton ¢lays.: <0 5.2. do-¢ 2 aeeeeeeaes eeesecese StLGt Ser oteU Wee eee 70 28 - 46 3. 0 100 
Made land._--..----------- crate Spates Eades Big e  eiel i @) (3) @) (3) (3) 
Moarshi-..2.22s..sce8s QoesGhieaserniececaes peed ot eens ces () @) (3) @) (3) 
Moe Paulisilt: loam: ~ 23.462 -.codcecccceeo eet uscd esse dodesueccoeeedes 106 42 69 me 160 
MePaul silt loam, frequently flooded__-_------------------------------ (3) () @) @) (3) 
McPaul, Albaton, and Blake soils____...---------------~-------------- @) (3) @) (3) | (3) 
McPaul-Kennebec silt loams, 2 to 6 percent slopes__.--.-_-------------- 106 42 69 4.5 160 
Modale silt l0am=<<-00 2.2550 toi oon eet eees eee geo mece ote sens 88 35 57 3.5 120 
Modale silty clay loam uc.2cecseeccc es ieee eee seston 88 35 57 3.5 120 
Monona silt loam, 0 to 2 percent slopes_...-__------------------------- 111 44 72 4.5 160 
Monona silt loam, 2 to 6 percent slopes_._.--.--.-.-------------------- 106 42 69 4.0 140 
Monona silt loam, 2 to 6 percent slopes, moderately eroded._..---------- 101 40 66 3.8 140 
Monona silt loam, 6 to 10 percent slopes, moderately eroded___---.------ 97 39 63 3. 6 130 
Monona silt loam, 10 to 15 percent slopes, moderately eroded__.--------- 90 36 59 3. 5 | 120 
Monona silt loam, 10 to 15 percent slopes, severely eroded_-_.------------ Sl |escceneoac 53 3. 0 | 110 
Monona silt loam, 15 to 20 percent slopes, moderately eroded__-_-_.----- 69 |_- 8 45 3. 0 90 
Monona silt loam, 15 to 20 percent slopes, severely eroded___-_--.._----- 63 |---------- 41 2.5 90 
Monona silt loam, 20 to 30 percent slopes, moderately eroded_______---__|----------|----------|---------- 2.0 70 
Moville:silt-loami.co2 2.0 ote ocecs eeieuec eee seSaudau Sees eee essa 85 34 55 4.0 140 
NapaiGlays 2 5 ois ee ee ewe ee ee ee 40 16 26 1.0 60 
Napier silt loam, 6 to 10 percent slopes____-_..------------------------ 95 38 62 4.0 140 
Napier-Castana silt loams, 10 to 15 percent slopes___._..._-_-.--------- 90 36 59 3.5 110 
Napier-Gullied land complex, 2 to 10 percent slopes......._-.---------~-|----------|----------|----------|---------- 125 
Onawesilt 10am: on 242 ec eee e eles wee ee eee eee eS 99 40 64 3.5 120 
Onawarsilty clayte oc .fscccnecoe ees cme ten Geet eel eee eee 97 39 63 3.5 120 
Owego silt loam, caleareous overwash...--_--------------------------- 82 33 53 3.5 120 
Oweso silty clayi. 3: ete eee Se eee ete eee een eee 80 32 52 3.5 120 
Percival silty clayei22cccoucen couse ee eet se eee eet eee ec 85 | 34 35 3. 0 100 
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TaBLE 2.—Predicted average yields per acre of principal crops under a high level of management—Continued 


Brome- 
Mapping unit Corn Soybeans Oats Hay! grass 
pasture 

Bu Bu. Bu Tons Animal-unit-days? 
Riverwash 2 252 oe hee SE oe ee Se ee Bo eee ie ae fest ee eee te 
Salida sandy loam, 5 to 9 percent slopes, moderately eroded.___.________. 50 20 33 14 55 
Salida sandy loam, 9 to 18 percent slopes, severely eroded.._.__.._______|__--__---__|_.__--____|__________ 1.0 40 
Salida sandy loam, 18 to 40 percent slopes, severely eroded_______.__-_.-|...--._--_|.-_-__..--.|_--___-__-|-----__-_- 25 
Salix silty clay loa@m226 2220 eee eee ee kee USL ees ee secs 110 44 72 4.5 160 
Salix silty clay loam, overwash___.-_._-_.-._...----2------ eee 106 42 69 4.5 160 
Sarpy loamy fine sand, 1 to 5 percent slopes___...___.__..__-.-_--___-_- 40 16 26 1.0 40 
Sarpy loamy fine sand, 5 to 18 percent slopes..__..-_.---.---.__-.__--_|.2--2e-_).-- we -{--- ee .8 30 
Sarpy fine sandy loam, 0 to 2 percent slopes___.-__...-----------.---.-- 45 18 29 1.0 40 
Sarpy soils and Alluvial land___._--____-.--..--.._-.- --_-- eee 35 14 23 .8 30 
Shelby loam, 5 to 14 percent slopes, moderately eroded_________________- 69 28 45 3.5 125 
Shelby soils, 14 to 24 percent slopes, severely eroded______.--._.._-._-___|..--.---__J_2-- eee 35 2.5 80 
DOlOMON CA. oo tas Sct oe eas ee Oe Sk epee eee ens, hs 60 24 39 3.0 100 
Solomon-Luton silt loams, calcareous overwash___.._.__--_.--__- ease 70 30 46 3.0 100 
Spillville loam, frequently flooded_____--..-__.---.-.---.-----------~--\|._.-+-----|--2----__aJ--- eee --Je eee 480 
Steinauer clay loam, 5 to 14 pereent slopes, eroded__-.__-.__-._-__-_-__- 60 24 39 3.5 125 
Steinauer clay loam, 14 to 18 percent slopes, moderately eroded__________ D0 jee sess 33 2.5 80 
Steinauer clay loam, 18 to 25 percent slopes, moderately croded_____.-___|._-_..-.__|_-_-_-_-_2__|-2-- ee _|.-- ee. 70 
Steinauer-Shelby complex, 25 to 40 percent slopes, moderately eroded_____|..--._-.._)--..--___-|-_.-------|.--_------ 450 
Terril loam, 2 to 6 percent slopes___.__---------_--~.---_--_-------e 106 42 69 4.5 115 
Terril loam, 6 to 10 percent slopes____-___--.---_--------------.------ 95 38 62 4.0 105 
Terril and Castana soils, 10 to 20 percent slopes_-__-.--_.---..--..--._- 80 |_-_-------- 52 3.5 95 
Wadena loam, moderately deep, 2 to 5 percent slopes_..._._.-.-__.-__._- 70 28 46 3. 0 95 
Wadena loam, moderately deep, 5 to 9 percent slopes, moderately eroded __ 60 24 39 2. 8 85 
Wadena silt loam, moderately deep, 0 to 2 percent slopes..__-...-._____- 75 30 49 3. 0 80 
Wadena silt loam, moderately deep, 2 to 5 percent slopes___...___.--___- 70 28 46 3. 0 80 
Wadena silt loam, deep, 0 to 2 percent slopes._..-...-___.___.--_-._--_.- 95 38 62 3.5 100 
Wadena silt loam, deep, 2 to 5 percent slopes____.__.---_--------.-_--_- 90 36 59 3.5 100 
Waubonsie fine sandy loam__.-____.-_-__--_-----_--- 2+ ---- ee eee 75 30 49 3. 5 100 
Woodbury silty-(lay ccc. 212d ek et eh el ca 83 33 54 3. 0 100 


1 Hay is alfalfa and bromegrass. 

2 A term used to express the carrying capacity of pasture. It is 
the number of animal units carried per acre multiplied by the number 
of days the pasture is grazed during a single grazing season with- 
out injury to the sod. An acre of pasture that provides 30 days of 


Wildlife populations are influenced by topography and 
such soil characteristics as fertility. Wildlife are more 
numerous on fertile soils than on less fertile soils. Topog- 
raphy affects the numbers of wildlife through its influ- 
ence on land use. Extremely rough, irregular areas may 
be hazardous to livestock and unsuitable for wildlife. If 
suitable vegetation is lacking in such areas, it can be de- 
veloped in many places. 

In this county large areas of nearly level or gently 
sloping soils are cropped intensively. Such soils support 
only limited numbers of wildlife because they lack suit- 
able shelter and nesting areas. Natural wetness and avail- 
able water capacity of soils are important in selecting sites 
for the construction of fishponds and habitat for water- 
fowl. In some places naturally marshy areas can be devel- 
oped to provide aquatic or semiaquatic habitat for water- 
fowl and for some furbearers. 

The wildlife resources of the county are important pri- 
marily for the opportunities they provide for recreation, 
in the form of hunting and fishing. Many species of wild- 
life, such as songbirds, hawks, owls, snakes and other pred- 
ators, are also beneficial in that they help control the 
numbers of rodents and undesirable insects. The furbear- 
ers, especially muskrat and mink, provide income for the 
farmer. 


grazing for two cows has a carrying capacity of 60 animal-unit-days 
8 These areas are not used for farming, or yields vary a grea 
deal because of flooding. 
4 These soils are usually in permanent bluegrass pasture. 


Most of the soil associations in this county include areas 
that are suitable for the development of facilities for rec- 
reation. In many places areas that are too steep or are 
otherwise unsuitable for farming can be developed for 
recreation. ’ 

The soils of Woodbury County provide suitable habitat 
for a number of wildlife species. Soils in the Missouri 
River valley, and especially those near the River, provide 
food for large numbers of migrating ducks and geese in 
fall and spring. These soils include those of the Albaton, 
Onawa, Blake, and Haynie series. A number of oxbow 
lakes and marshy areas are filled with water part of the 
time and provide resting places for migrating waterfowl. 

Pheasants are in all parts of the county but are typically 
most abundant in those areas where the pattern of crop- 
ping is such that there is a good food supply and plenty 
of cover for shelter and nesting areas. Pheasants find good 
habitat on uplands occupied by gently slopmg to moder- 
ately steep soils of the Monona, Galva, and Ida series 
The drainageways and narrow bottom lands that provide 
food and cover for birds are occupied mostly by soils of 
the Napier, Judson, Kennebec, and Colo series. Limited 
numbers of Hungarian partridge find habitat in the 
uplands. 
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Fox, raccoon, skunk, woodchuck, and cottontail rabbit 
find habitat throughout the county. White-tailed deer 
frequent areas adjacent to the river bottoms of soil asso- 
ciations 2 and 3. Squirrel are most abundant on wooded 
east- or north-facing slopes adjacent to streams. The soils 
are mostly of the Steinauer, Shelby, or Monona, series. 
Muskrat, mink, and other furbearers frequent the rivers 
and creeks throughout the county. They are probably most 
common along the Missouri River in soil associations 1 
and 3 and along watercourses in other associations. 

The Missouri and Little Sioux Rivers, tributary streams, 
and well-managed farm ponds provide fishing. The Mis- 
souri River and Browns Lake are used for boating. 

Although there are many areas in the county suitable 
for wildlife, many more could be developed. All the soils 
will support good wildlife habitat if properly used. Farm 
ponds provide opportunities for improving habitat for 
wildlife. Herbaceous and woody plantings provide food 
and cover. Small, odd-shaped areas that have little farm- 
ing value can be developed for wildlife by protecting nat- 
ural cover or by establishing needed cover. Sites suitable 
for such purposes are many areas of Alluvial land, Borrow 
pits, Made land, Marsh, Riverwash, and soils of the Salida, 
Sarpy, Shelby, and Steinauer series. 


Engineering Uses of the Soils ° 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, pipelines, facilities for storing water, 
erosion control structures, irrigation systems, drainage 
systems, building foundations, and sewage disposal sys- 
tems. Among the properties that are most important are 
permeability to water, shear strength, compaction charac- 
teristics, drainage, shrink-swell potential, grain size, plas- 
ticity, and pH value. The depth to the water table, depth 
to bedrock, and topography are also important. 

Information in this survey can be used to— 


1. Make studies that will aid in selecting and devel- 
oping sites for industrial, business, residential, 
and recreational uses. 

2. Make preliminary evaluations that will aid in 
selecting locations for highways and airports and 
in planning detailed surveys of the soils at the 
site. 

8. Develop information for the design of drainage 
systems, farm ponds, diversion terraces, and other 
structures for soil and water conservation. 

4, Locate possible sources of sand and gravel. 

5. Correlate performance of engineering structures 
with soil mapping units to develop information 
that can be useful in designing and maintaining 
such structures. 

6. Determine the suitability of soils for cross-country 
movement of vehicles and construction equipment. 

7. Supplement information obtained from published 
maps, reports, and aerial photographs for the pur- 
pose of making maps and reports that can be 
used readily by engineers. 

8. Develop other preliminary estimates for construc- 
tion purposes pertinent to a particular area. 


* WAYNE DucomMoun, civil engineer, Soil Conservation Service, 
helped to prepare tables 4 and 5 in this section. 


With the use of the soil map for identification, the 
engineering interpretations reported here can be useful for 
many purposes. It should be emphasized, however, that 
they do not eliminate the need for sampling and testing 
at the site of specific engineering works involving heavy 
loads or excavations deeper than the depths of the layers 
here reported. Also, the user should not apply specific 
values to the estimates of bearing capacity. Some soil 
mapping units contain areas of a different soil material 
that are as much as 2 acres in size. Although these areas 
are too small to be mapped separately, they may be impor- 
tant in engineering planning. Even in these situations, the 
soil map is useful for planning more detailed field investi- 
gations and for suggesting the kinds of problems that may 
be expected. 

Much of the information in this section is given in tables 
3,4, and 5. Table 3 contains laboratory test data on samples 
taken from selected soils in Woodbury County. In table 4 
are given the estimated properties of the soils. Table 5 indi- 
cates the suitability of the soils for various engineering 
uses. 

Some of the terms used in this publication have a special 
meaning to soil scientists and a different meaning to engi- 
neers. Many of these terms are defined in the Glossary at 
the back of this survey. 


Engineering classification systems 


Most highway engineers classify soil material according 
to the system used by the American Association of State 
Highway Officials (AASHO) (2). In this system soil ma- 
terials are classified in seven principal groups based on 
field performance. The groups range from A-1, consist- 
ing of gravelly and coarse, sandy soils of high bearing 
capacity, to A~7, consisting of clayey soils having low 
strength when wet. Within each group the relative engi- 
neering value of the material is indicated by a group index 
number, Group indexes range from 0 for the best material 
to 20 for the poorest. 

Some engineers prefer to use the Unified soil classifica- 
tion system (22). This system is based on identification 
of soils according to texture and plasticity and on per- 
formance as engineering construction material. In this 
system soil materials are identified as coarse grained 
(eight classes), fine grained (six classes), or highly or- 
ganic (one class). The classification of the soils according 
to both systems is given in table 4. 


Engineering test data 


Soil samples were taken, by horizons, of nine soil series 
and tested according to standard AASHO procedures to 
help evaluate the soils for engineering purposes. The test 
data are given in table 3. Because the samples tested were 
obtained at a depth less than 4 feet, they are not adequate 
for estimating the characteristics of the soils at a greater 
depth. 

The relationship between the moisture content and the 
density of compacted soil material is given in table 3. The 
density, or unit weight, of the compacted dry soil increases 
as the content of moisture increases until the optimum 
moisture content is reached. After that, the density de- 
creases with each increase in moisture content. The high- 
est density obtained in the test is at the optimum moisture 
content and is the maximum dry density. As a rule, op- 
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timum stability is obtained if the soil is compacted to 
about the maximum dry density when the soil is at or near 
the optimum moisture content. 

The liquid limit and the plasticity index indicate the 
effect of moisture on the consistence of the soil material. 
As the moisture content of a dry, clayey soil is increased, 
the material changes from a semisolid to a plastic state. 
As the moisture content is further increased, the material 
changes from a plastic to a liquid state. The plastic limit 
is the moisture content at which the material passes from 
a semisolid to a plastic state. The liquid limit is the mois- 
ture content at which the material passes from the plastic 
to the liquid state. The plasticity index is the numerical 
difference between the liquid limit and the plastic limit. It 
indicates the range of moisture content within which a 
soil material is in a plastic condition. 


Estimated properties 


Table 4 gives estimates of some of the soil properties 
that are significant in engineering. These estimates are 
based on the test data in table 3, on experience with similar 
soils in other counties, and on information in other parts 
of the survey. 

The depth to bedrock and to seasonal high water table 
are not given in table 4. Most of the soils of the county 
are so deep over bedrock that bedrock generally does not 
affect their use. A few outcrops, however, occur in the 
Stone State Park area and in areas of Ida and Hamburg 
soils in the northwestern part of Sioux City and near 
Sergeant Bluff. Most soils on bottom lands have a seasonal 
high water table at a depth of 5 feet or less. The seasonal 
high water table in some poorly or very poorly drained 
soils is at a depth of 1 to 2 feet. Normally, the water table 
is deep in soils on stream benches and uplands. Corley 
soils occur in depressions and have a seasonal high water 
table within a few feet of the surface. 

The percentage of material passing Nos. 4, 10, and 200 
sieves is the normal range of soil particles passing the 
respective screens. 

Permeability refers to the rate of movement of water 
downward through the undisturbed soil. It depends 
largely on the soil texture and structure. 

Available moisture capacity is estimated in table 4 in 
inches of water per inch of soil. It is the approximate 
amount of water in the soil when it is wet to field capacity 
and represents the maximum amount of water that can 
be removed by plants. 

Reaction refers to the acidity or alkalinity of a soil, 
expressed in terms of pH values. Soil material that has a 
pH value in a range of 6.6 to 7.3 is considered to be neu- 
tral; a lower pH value indicates acidity; and a higher 
value alkalinity. 

The shrink-swell potential indicates the change in vol- 
ume that occurs with a change in moisture content. It is 
estimated primarily on the basis of the kind and amount 
of clay in the soil. 


Engineering interpretations of the soils 


In table 5 the soils in each series are rated for their 
suitability for use as topsoil, sand, and road fill. The suita- 
bility of the soils as a source of gravel is not given in table 
5, because the soils generally do not provide enough gravel 
for construction purposes. Wadena and Salida soils, how- 


ever, are fair to good sources. Other potential sources of 
gravel are areas of Riverwash. 

The suitability of soil material for road fill largely de- 
pends on the density that can be obtained by compacting 
the material. Density affects the rigidity, flexibility, and 
load-bearing properties of the soil as subgrade fill for 
paved roads and as surfacing material for unpaved roads. 
Shrink-swell potential is also a factor in evaluating mate- 
rial for road fill. 

Soil features affecting the use of soils for highway lo- 
cation, farm ponds, agricultural drainage, irrigation, ter- 
races and diversions, and grassed waterways are given in 
table 5. Features that have an adverse effect on these prac- 
tices generally are listed, but beneficial features are listed 
for some practices, 

Also rated in table 5 is the degree of limitation of each 
soil series for foundations of low buildings and for septic 
tank disposal fields. For foundations of low ee the 
soils are rated for bearing capacity, compressibility, height 
of the water table, and other important features. These 
features vary widely. Engineers and others should not 
apply specific values to the estimates given for bearin, 
capacity. For septic tank disposal fields, the soils are rded 
for their ability to absorb sewage effluent over a long pe- 
riod. Before a septic tank and disposal field are installed, 
however, a percolation test should be made at the site. A 
sewage system that is near a well or stream may contami- 
nate the water. 


Soil features affecting highway construction * 


Most of the upland soils in Woodbury County formed 
in loess that overlies glacial till. The thickness of the loess 
ranges from many feet in the Ida-Hamburg association 
to about 4 to 8 feet in the Galva association. In places 
where streams have dissected the landscape, glacial till is 
exposed; the till is the parent material of Shelby and 
Steinauer soils. Soils of the Albaton-Haynie-Onawa, 
Luton-Salix, and McPaul-Kennebec-Colo associations de- 
veloped in alluvium and occupy about 25 percent of the 
county. The soils in many small drainageways and stream 
channels in the uplands also formed in alluvium. 

Monona, Ida, Hamburg, and Galva soils are the most 
extensive of the soils that formed in loess. They are nearly 
level to very steep. Monona and Galva soils are generally 
classified A-6 or A-7-6 (ML-CL) in the AASHO sys- 
tem. Group indexes are 8 to 18. Ida soils are generally 
classified A-6 or A-4 (ML-CL), and Hamburg soils, A-4 
(ML or ML-CL). Group indexes for these soils are gen- 
erally 6 to 10. These soils erode easily where runoff is 
concentrated. Sodding, paving, or check dams are needed 
in gutters and ditches to control erosion. Nearly vertical 
back slopes in the drier Hamburg soils are stable where 
good ditch drainage has been installed. 

In the soils that formed in loess, the seasonal high water 
table generally is above the depth at which the loess and 
glacial till come into contact. In these areas the in-place 
density of the loess is relatively low and the moisture con- 
tent is high. Subdrains are needed on the back slopes to 
intercept seepage in places, because the high moisture con- 
tent may cause instability of embankments unless it is 


*By DonaLp A. ANDERSON, Soils engineer, Iowa State Highway 
Commission. 
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Table 3.—Engineering 


[Tests performed by the Iowa State Highway Commission according to standard 


Moisture-density data * 
Towa Depth 
Soil name and location Parent material report from 
No. AAD3— |surface | Maximum dry | Optimum 
density moisture 
In. Lb. per cu. ft. Pet. 


Albaton clay: 
50 feet W. and_75 feet S. of NE. corner of NWIZNW14) Alluvium. 12827 12-18 89 26 
see. 23, T. 86 N., R. 47 W. 


Blake silty clay loam: 


300 feet W. and 200 feet N. of SE. corner of NE} sec. 24,| Alluvium. 12821 13-20 97 22 

T. 88 N., R. 48 W. 12822 20-40 97 20 
Castana silt loam: 

700 feet_N. of SE. corner of SWIGNWJ{ sec. 31, T. 86 N.,| Alluvial and collu- 12831 18-30 99 19 

R. 44 W. vial material. 


Chute loamy fine sand: 
740 feet W. and 280 feet N. of SE. corner of SE}ZNE14| Eolian sand. 12829 7-17 111 12 
sec. 6, T. 89 N., R. 44 W. 


Hamburg silt loam: 
700 feet N. and 170 feet W. of SE. corner of SW1ZNW1{! Wisconsin loess. 12832 5-380 106 16 
sec. 31, T. 86 N., R. 44 W. 


Haynie silt loam: 
70 feet S. and 130 fect E. of NW. corner of sec. 1, T. | Alluvium. 12820 20-30 98 17 
87 N., R. 48 W. 


Ida silt loam: 
980 feet S. and 100 feet W. of NE. corner of SW14 sec. 7, | Wisconsin loess. 12830 6-15 104 19 
T. 89 N., R. 44 W. 


Modale silt loam: 


1,100 feet N. of SE. corner of SW14SW3{ sec. 33, T. 88 | Alluvium. 12823 11-21 102 19 

N., R. 47 W. 12824 40-46 88 29 
Onawa silty clay: 

20 feet NW. of center of SW14 sec. 26, T. 86 N., R. 47 W. | Alluvium. 12825 7-14 89 20 

12826 33-45 160 29 


1 Based on AASHO Designation T 99-57, Method A (1). 

? Mechanical analyses according to AASHO Designation T 88-57. Results by this procedure frequently differ somewhat from results 
that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine 
material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, ineluding 
that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the 
material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this 
table are not suitable for use in naming textural classes for soil. 
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test data 
procedures of the American Association of State Highway Officials (AASHO)] 
Mechanical analysis data? Classification 
Percentage passing Percentage smaller than— Liquid Plasticity 
sleve— limit index 
AASHO 3 Unified! 
No. 60 No. 200 
(0.25 mm.) |(0.074 mm.)| 0.05mm. 0.02 mm. 0.005 mm. 0.002 mm. 
| 
| 
Pet. 
Bees et ese 100 98 96 87 70 | 84 55 | A-7-6(20) CH 
100 98 87 69 46 35 52 29 | A-7-6(18) CH 
100 97 69 26 7 5 30 5) A-4(8) ML 
100 99 77 388 20 14 40 17 | A-6(11) CL 
549 10 7 4 2 1 (8) (8) A-3(0) SP-SM 
100 99 81 33 13 9 31 8 | A-4(8) ML-CL 
Susie sense ae 100 89 52 17 12 36 12 | A-6(9) ML-CL 
100 99 83 44 23 15 37 15 | A-6(10) CL 
100 77 44 25 16 il 32 12 | A-6(9) CL 
100 99 97 93 83 68 85 57 | A-7-6(20) CH 
ete ah Beas eles 100 97 92 80 64 80 53 | A-7-6(20) CH 
aes See eee 100 81 37 18 il 37 15 | A-6(10) CL 


3 Based on AASHO Designation M 145-49. 

4 Based on the Unified Soil Classification System (22). SCS and Bureau of Public Roads have agreed to consider that all soils having 
plasticity indexes within 2 points from A-line are to be given a borderline classification. Examples of borderline classifications are ML-CL 
and SP-SM. 

5 90 percent of the material passed the No. 40 sieve, and 100 percent passed the No. 16 sieve. 

® Nonplastie. 
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TaBLE 4.—EHstimated engineering 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil that may have 


column of this table. Borrow pits, Made land, Marsh, and Riverwash are not included 


Depth Classification 
Soil name and map symbols from 
surface 
Dominant USDA texture Unified AASHO 
Inches { 
Albaton: 
155. 0-10 | Silty clay loam.__.--.__.--_.__---- CH A-7-6(18) 
10-60 | Clay..____-.--- 2-2 2-2 --_- CH A-7-6(20) 
156, 945. O60) | Cla yl ee ee eS oil te CH A-7-6(20) 
Alluvial land: 315. 0250) [Ou gece te ee te ee, () (4) 
Blake: 144, 0-20 | Light silty clay loam_.__..__..__---_ CL or CH | A-7-6(14-18) 
20-60 | Silt loam____._-__--.._-----__--_-- as ML, or A-4(8) or A-6(8-12) 
L 
Blencoe: 44. 0-19 | Silty clay.__._._-.-_-_.---_-----_e OH or CH A-7-5 or A-7-6(20) 
19-30 | Silty clay loam__.__.__.-.-_22 CL or CH A-7-6(14-18) 
as 30-60 | Silt loam_______-_-_- 2-2 eee ML or CL A-4(8) or A~6(8-12) 
end: 
244, 245. 0-14 | Silty clay or heavy silty clay loam___| OH or CH A~7-6(14-20) 
14-23 | Light silty clay loam__.-_______--_- CL or ML-CL A~4(8) or A-6(8-12) 
23-72 | Clay or silty clay..-.._-.---_---_.- CH A-7-6(20) 
850, 0-10 | Silt loam... 2-22 eee ML or ML-CL A-6(8-12) 
10-24 | Silty clay or heavy silty clay loam___| OH or CH A-7-6(20) 
24-33 | Light silty clay loam__--.--._--__-- CL A-6(8-12) 
33-82 | Clay or silty clay.-_._.--.___---.-- CH A-7-6(20) 
Calco: 733. 0-50 | Silty clay loam._-___-.------------ CL, CH, or OH | A-7-5 or A-7-6(14-18) 
Carr: 538. 0-33 | Fine sandy loam__..-_...__--____- SM or SC A-2-4(0) to A-4(4) 
33-70 | Loamy very fine sand.____..---__--- SM A-2-4(0) 
Castana: 3E, 983E. 0-10 | Silt loam.____- eee ML or CL A-4(6-8) or A-6(8-12) 
10-60 | Silt loam__..-_-----_-.-2- 2 ---- ML or CL A-4(6-8) or A-6(8-12) 
Chute: 2563, 0-60 | Loamy fine sand or fine sand.______- SM or SP-SM A-3(0) or A-2-4(0) 
*Colo: 
11B, 133. 0-34 | Silty clay loam___.._-.-...---_-_-- OH, CH or CL A-7-5 or A-7-6(14-20) 
For Judson part of 11B, see 34-93 | Silty clay loam_._.-_-.--------._-- CH or CL A-7-6(14-20) 
Judson series. | 
845, 0-10 | Silt loam_.._...-...-------------- ML-CL A~6(8-12) 
10-44 | Silty clay loam___...-...._---___-.- OH, CH or CL A-7-6(14-20) 
Corley: 233. 0-27 | Silt loam____________--___.______u- CL A-7-6(10-14) 
27-60 | Silty clay loam_.___----..------.-- CL or CH A-7-6(16-18) 
Forney: 
553, 0-72 | Clay or silty clay..........----_-.- CH A~7-6(20) 
851. 0-10 | Silty clay loam.___..--___---_-__--_ CH A-7-6(14-19) 
10-60) | Silty clay .o-2-osc4- cece eee CH A-7-6(20) 
Galva: 310B, 310C2, 310D2, 0-11 | Medium to heavy silty clay loam.._-; ML or ML-CL A-7-6(14-18) 
11-28 | Silty clay loam_/__..--__---.-___- MI-CL A-7-6(12-16) 
28-60 | Silt loam___-___..----__----___--- ML-CL A-6(12) or A-7-6(14) 
Grable: 
513. 0-10 | Silty clay loam_____--.._--.-__--.- CL or ML-CL A-6(8-12) 
10-20 | Silt loam__---__------------------ ML A-6(8-12) 
20-60 Fine sand___-___--._.------------- 8M A-2-4 
514, 0-20 | Silt loam__.---__--.2----.-------- ML A-6(8-12) 
20-60 | Loamy sand and fine sand.-___._._- SM or SP-SM A-2-4 or A-3(0) 
Hamburg: 2G. 0-60;)) Silt. 0ani 2222900 te toe cele ML or ML-CL A-4(6-8) 
Haynie: 137. 0-90 | Silt loam___.---..---------------- ML or ML-CL | A-4(8) to A-6(12) 
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different properties and limitations. It is necessary to follow carefully the instructions for referring to other series that appear in the first 
in this table, because their properties are variable or because evaluations were not made] 


Percentage passing sieve— Available 
Permeability moisture Reaction Shrink-swell 
No. 4 No. 10 No. 200 capacity potential 
(4.7 mm.) (2.0 mm.) (0.074 mm.) 
Inches per hour Jnches per inch of soil pH value 
100 | 100 | 97-100 0. 2-0. 63 0.19 7. 4-7.8 | High. 
100 100 97-100 <0. 02 14 7.4-8.4 | High. 
100 100 97-100 <0. 02 14 7.4-8.4 | High. 
95-100 | 90-100 CQ) @) (1) 6. 6-8. 4 | (4). 
100 100 94-100 0, 2-2. 0 .19 7. 4-8. 4 | Moderate to high. 
100 100 94-100 0. 63-6. 3 18 7. 9-8. 4 | Moderate. 
100 160 98-100 <0. 06 15 6. 6-7. 8 | High. 
100 100 94-100 0. 2-0. 63 .19 7. 4-7. 8 | Moderate to high. 
100 100 94-100 0. 63-2. 0 20 7. 9-8. 4 | Moderate. 
100 100 96-100 <0. 06 .14 6. 1-7. 3 | High. 
100 100 92-100 0. 2-0. 63 17 7. 4-7. 8 | Moderate. 
100 100 96-100 <0. 06 .14 7. 4-7. 8 | High. 
100 100 92-100 0. 63-2. 0 Pale 7. 4-8, 4 | Moderate. 
100 100 96-100 <0. 06 .14 6. 1-7. 3 | High. 
100 100 92-100 0. 2-0. 63 17 7. 4-7. 8 | Moderate. 
100 100 96-100 <0. 06 .14 7. 4-7. 8 | High. 
100 100 96-100 0. 2-0. 63 «21 7. 9-8. 4 | High. 
100 100 25-50 2. 0-6. 3 #12 7. 9-8. 4 | Low. 
10C 100 20-30 2. 0-6. 3 . 08 7. 9-8. 4 | Low. 
100 100 95-100 0. 63-2. 0 21 6. 6-7. 3 | Low to moderate. 
100 100 95-100 0. 63-2. 0 18 7. 9-8. 4 | Low to moderate. 
100 100 5-20 6. 3-20. 0 . 06 7. 9-8. 4 | Very low or none. 
100 100 92-100 0. 2-0. 63 #21 6. 1-7. 3 | High. 
100 100 92-100 0. 2-0. 63 . 19 6. 6-7. 3 | High. 
100 100 | 95-100 0. 63-2. 0 .19 7. 4-8. 4 | Moderate. 
100 100 92-100 0. 2-0. 63 - 21 6. 1-7. 3 | High. 
100 100 95-100 0. 63-2. 0 . 20 5. 6-6. 5 | Moderate. 
100 100 95-100 0. 2-0. 63 17 6. 1-7. 3 | High. 
100 100 97-100 <0. 06 .14 6. 6-7. 8 | High. 
100 100 97-100 0. 2-0. 63 19 7.4-7.8 | High. 
100 100 97-100 <0. 06 .14 6. 6-7. 8 | High. 
100 100 96-100 0. 63-2. 0 21 5. 6-6. 5 | Moderate to high. 
100 100 96-100 0. 63-2. 0 .19 6. 6-7. 3 | Moderate to high. 
100 100 90-100 0. 63-2. 0 .18 6. 6-7. 3 | Moderate. 
100 100 85-100 0. 63-2. 0 . 20 6. 6-7. 3 | Moderate. 
100 | 100 85-95 0. 63-2. 0 .18 7. 4-8. 4 | Moderate. 
100 100 10-30 6. 3-20. 0 . 06 7. 4-8. 4 | Low. 
100 100 80-95 0. 63-2. 0 18 7. 4-8. 4 | Low to moderate. 
100 100 | 5-30 6. 3-20. 0 . 06 7. 9-8. 4 | Low. 
100 | 100 97-100 0. 63-6. 3 aig 7.9-8.4 | Low. 
100 | 100 70-100 0. 63-2. 0 18 7. 4-7. 8 | Low. 
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TaBLe 4.—Estimated engineering 


Depth Classification 
Soil name and map symbols from 
surface 
Dominant USDA texture Unified AASHO 
Inches 
Holly Springs: 734. 0-24 | Silty clay loam___-..--._-.-_22_-_ ee OH, CH or CL ac cs 
14-1 
24-45 | Silty clay or clay__.._._-___-_.-__- CH or OH ~7-6 (20) 
Ida: 1B3, 1C3, 1D3, 1&3, 1F3, 0-60 | Silt loam__________- 2 eee ML-CL A-4(8) to A-6(10) 
1G3. 
Judson: 8B. 0-34 | Silty clay loam.__.___..-_----___- CL or OL A-6(9) to A-7-6(13) 
34-60 | Silty clay loam_____.____________.- CL A-6(10) to A-7-6(12) 
Keg: 46. 0-21 | Silt lbam..__.____--- eee ML-CL or CL eee: or A-7-6 
10-14 
21-60 | Silt loam________2- 22 ee eee ML-CL A-6(8-12) 
Kennebec: 212A, 212B. 0-85 | Silt loam___.___2-- eee OL, CL or ML- A-6(8-12) or A-7-6 
CL (10-14) 
35-60 | Silty clay loam__.__._____-._______- CL A-6(8-12) or A-7-6 
(10-14) 
Lakeport: 436. 0-27 | Silty clay loam_____.___.--_--____-- OH, CH or CL A-7-6(14-19) 
27-45 | Silty clay loam_..________-_._____- CH or CL A~7-6(14-19) 
Luton: 
66. 0-14 |) Clay. ono eee ee ee CH or OH A-7-6(20) 
14-48 | Clay__._-__ eee CH A-7-6(20) 
366. 0-12 | Silty clay loam.______..____2______ OH, CH or CL A~7-6(14-19) 
12260) | Clay eet ea eine ee CH A-7-6(20) 
*MecPaul: 887B, 896, 955. 0-30 | Silt loam______.2_----_ eee ML-CL A-6(8-12) 
For Albaton and Blake 30-60 | Light silty clay loam______.___.-_._ CL A-7-6(7-14) 
parts of 896, sec Albaton 
and Blake series; for 
Kennebec part of 887B, 
see Kennebec series. 
Modale: 147,149. 0-10 | Silt loam or silty clay loam________- CL, CH or A-6(8-10) or A-7-6 
ML-CL (14-18) 
10=21. |) boanie oni. os 228. oo eee eee. ML-CL A-6(8-10) 
21-90 | Silty clay._....__. 2-22 eee CH A-7-6(20) 
Monona: 10A, 10B, 10B2, 10C2, 0-12 | Silt loam___.___2 ee ML-CL A-7-6(10-15) 
10D2, 10D3, 10E2; 10E3, 10F2. 12-42 | Silt loam___.--2 ee ML-CL A-7-6(10-15) 
42-60 | Silt loam_.___-_2_- ML-CL A-6(8-12) to A-7-6 
(10-14) 
Moville: 275. 0-27 | Silt loam___.-_-_-__ eee ML-CL A-6(8-10) 
27-55 | Silty elay._...._._.---_-_.__--_____ CH or OH A-7-6(20) 
Napa: 68. Q-42 | Clay___....-.2.- 2-2-8 CH A-7-6(20) 
42-80 | Clay, predominantly stratified. _____ CH A-7-6(20) 
*Napier: 12C, 170D, 984C. 0-22 | Silt loam______-_ ee ML-CL A-7-6(10-18) 
For Castana part of 170D, 22-60 | Silt loam___._- ee ML-CL A-7-6(10-18) 
see Castana series. 
Onawa: 
145. 0-10 | Silt loam_.._-_. 22-2 ML-CL A-6(8-12) 
10-29 | Silty clay_..._..__-2_-22 22 CH A-~-7-6(20) 
29-60 | Silt loam____._____- eee CL or ML-CL A-4(6~8) to A-6(8-12) 
146. 0-29 | Silty clay._..._--____-_-_-2 eee CH A-7-6(20) 
29-60 | Silt loam__.--__-2 22-2 eee CL or ML-CL A-4(6-8) to A-6(8-12) 
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Percentage passing sleve— Available 
Permeability moisture Reaction Shrink-swell 
No. 4 No. 10 No. 200 capacity potential 
(4.7 mm.) (2.0 mm.) (0.074 mm.) 
Inches per hour Inches per inch of soit pH value 

100 100 96-100 0. 2-0. 63 .21 7. 9-8. 4 | High. 

100 100 96-100 <0. 06 14 7. 9-&. 4 | High. 

100 100 95-100 0. 63-2. 0 .18 7. 4-8. 4 | Low. 

100 100 90-100 0. 63-2, 0 . 22 6. 1-7. 3 | Moderate. 
100 100 90-100 0. 63-2. 0 .19 6. 1-6. 5 | Moderate. 
100 100 90-98 0. 63-2. 0 #21 6. 6-7. 3 | Moderate. 
100 100 80-98 0. 63-2. 0 18 6. 1-7. 8 | Moderate. 
100 100 90-100 0. 63-2. 0 21 6. 1-6. 5 | Moderate. 
100 100 90-100 0. 63-2. 0 .19 6. 6-7. 3 | Moderate. 
100 100 96-100 0. 2-2. 0 . 21 6. 1-7. 3 | High. 

100 100 90-100 0. 2-0. 63 .19 6. 6-7. 3 | High. 

100 100 96-100 <0. 06 215 6. 6-7. 3 | High. 

100 100 96-100 <0. 06 . 14 6. 6-7. 3 | High. 

100 100 95-100 0. 2-0. 68 18 6. 1-7. 3 ) High. 

100 100 96-100 0. 06 .14 6. 6-7. 3 | High. 

100 100 95-100 0. 63-2. 0 .19 7. 4-7. 8 | Moderate. 
100 100 95-100 0. 63-2. 0 19 7. 4-8. 4 | Moderate. 
100 100 85-100 0. 63-2. 0 .21 6. 6-7. 8 | Moderate. 
100 100 70-85 0. 63-2. 0 . 20 7. 9-8. 4 | Moderate. 
100 100 96-100 <0. 2 . 16 7. 9-8.4 | High. 

100 100 96-100 0. 63-2. 0 #22 6. 1-6. 5 | Moderate. 
100 100 96-100 0. 63-2. 0 . 20 6. 1-7.3 | Moderate. 
100 100 96-100 0. 63-2. 0 . 20 7. 4-8. 4 ; Moderate. 
100 100 90-100 0. 63-2. 0 - 21 7. 4-8. 4 | Moderate. 
100 100 96-100 <0. 06 . 16 6. 6-7. 3 | High. 

100 100 96-100 <0. 06 .14 8. 4-9. 0 | High. 

100 100 90-100 <0. 06 .14 8. 4-9. 0 | High. 

100 100 96-100 0. 63-2. 0 . 23 6-1. 7.3 | Moderate. 
100 100 96-100 0. 63-2. 0 21 6. 6-7. 8 | Moderate. 
100 100 95-100 0. 63-2. 0 .19 7. 4-8. 4 | Moderate. 
100 100 96-100 0. 06-0. 2 .14 7.4-8 4 | High. 

100 100 90-100 0. 63-6. 3 . 19 7. 9-8. 4 | Moderate. 
100 100 96-100 0. 06-0. 2 14 7. 4-8. 4 | High. 

! 100 100 90-100 0. 63-6, 3 .19 7. 9-8, 4 | Low to moderate. 
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TaBLe 4.—Estimated engineering 


Depth Classification 
Soil name and map symbols from 
surface 
Dominant USDA texture Unified AASHO 
Inches 
Owego: 
552. 0-14 | Silty clay...-.._._--__------------ CH A-7-6(20) 
14-22 | Silt loam, stratified_.____-_..------ » CL orML-CL A-4(6~-8)or A-6(8-12) 
22-90 | Silty clay, stratified......-..._------ | CH A-7-6(20) 
852. 0-10 | Silt loam__..._...---------------- | ML-CL | A-6(8-12) 
10-24 | Silty clay_._.._..-...------------- / CH A-7-6(20) 
24-32 | Silt loam_____._.----_------------ CL or ML-CL | A-4(6- a a A-6(8-12) 
32-90 | Silty clay, stratified_...-..._------- CH A-7-6(2 
Percival: 515. 0-17 | Silty clay._---...--_---.---------- | CH A-7-6(20) 
17-60 | Fine sand____....------_-_------- SM or SP-SM A-2-4(0) or A-3(0) 
Salida: 73C2, 73E3, 73G3. 0-13 | Sandy loam with some gravel - ---_-- ' SM-SC or SM A-1 or A-2 
13-60 | Gravelly loamy sand_.___.-_-------- SP-SM ; A-l-a, A~i-b, or A-2 
Salix: 36, 865. 0-16 | Light silty clay loam__.--_--------- , OL or ML-CL | A-7-6(12-15) 
16-29 | Silty clay loam__--..-------------- ML-CL or CL A-6(8~-12) 
29-60 | Silt loam_______..-__----.-------- ML-CL A-6(8~12) 
if 
*Sarpy: 2378, 237C, 238A, 885. 0-24 | Loamy fine sand____---_---------- SM or 8P-SM A-2-4(0) 
For Alluvial land part of 24-60 | Loamy fine sand_-__.----.-------- SM or SP-SM | A-2-4 or A~3(0) 
885, see Alluvial land. | 
Shelby: 24D2, 624F3. 0-11 | Light clay loam or loam_.___-_--~-- | CL A-4(8) to A-6(12-14) 
11529") (Clay loam 3 one veo oe See | CL A-6(10) to A-7-6(14) 
22-60 | Clay loam-_-.__------------------- CL A-6(6) to A-7-6(10) 
*Solomon: 
466. 0-17 | Silty clay or clay._-_---.-----_---- CH or OH : A-7-6(20) 
17-60 | Silty clay_...-_----_-------------- A-7-6(20) 
897. 0-10 ! Silt loam______.-___---.---------- |; ML-CL A-6(8-12) 
For Luton part, see Luton 
series. 


Spillville: 958. 
*Steinauer: 33D2, 33E2, 33F2, 
35G2. 


For Shelby part of 35G2, see 
Shelby series. 


*Terril: 27B,27C, 888E. 
For Castana part of 888E, 
see Castana series. 


Wadena: 
108B, 108C2, 708A, 708B. 


709A, 709B. 


Waubonsie: 49. 


Woodbury: 67. 


0-40 | 
40-60 | 


0-4 
4-60 


0-28 
28-60 


0-6 


6-22 
22-60 


0-7 

7-34 
34-42 
42-60 


0-27 
27-60 


0-16 
16-36 
36-42 
42-60 


Light clay loam__._----_.--------- 
Clay loamss.2 22. cee dos ee oe. 


PO RINY oo 2s lhc te alan 


ML or ML-CL 
ML or ML-CL 


CL 
CL 


ML or ML-CL 


Loam grading to clay loam at depth ; ML or ML-CL 


of more than 48 inches. 


Silt loam or loam__.-___.-. 2 + --- 


Light silty clay loam or clay loam ___ 
Sand and gravel__._....-----.----- 


Silt loam or light silty clay loam _._- 
Light silty clay loam to silt loam _-_ ~~ 
Clay loam_..-_-..---------------- 
Gravelly sand___.-----.----------- 


Silty cla yiscesuieo tee see neste cent 
Silty clayieces nce se ekoreesecde 
Silty clay loam__--..-------------- 
DI lOdM a wee sot foe eee 


ML-CL or CL 


ML-CL or CL 
SP-8M 


ML or CL 
CL 


CL 
SP-SM or SM 


SM 
CH 


CH or OH 
CH 


CH or CL 
ML or CL 


| A-6(8-14) or A-7-6 


(10-14) 
A-4(6) to A-6(12) 


A-6(8-13) 
A-6(8-13) 


ies 4(5) to A-6(9) 
A-6(6-12) 


A-6(6-10) or A-4 to 
A-6(4-8) 

A-6(8-12) 

A-i-b 


A-6(6-10) 
A-6(8) to A-7-6(14) 
A-6(6-10) 

A-I-b or A-2-4(0) 


A-2-4(0) to A-4(4) 
A-7-6(20) 


A-7-6(20) 
A~7-6(20) 
A-7-6(14-19) 
A-6(8~12) 


1 Variable. 
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Percentage passing sieve— Available 
Permeability moisture Reaction Shrink-swell 
No. 4 No. 10 No. 200 capacity potential 
(4.7 mm.) (2.0 mm.) (0.074 mm.) 
Inches per hour Inches per inch of soil pH value 

100 100 96-100 <0. 06 .14 6. 6-7. 8 | High. 

100 100 90-100 0. 63-2. 0 Pay 7. 9-8.4 | Moderate. 

100 100 97-100 <0. 06 .14 7.4-7.8 | High. 

100 | 100 95-100 0. 63-2. 0 .1°9 7. 4-8. 4 Moderate. 

100 100 96-100 <0. 06 .14 7. 4-8. 0 | High. 

100 100 90-100 0. 638-2. 0 17 7. 9-8, 4 | Low to moderate. 

100 100 97-100 <0. 06 14 6. 6-7. 8 | High. 

100 | 100 §6-100 0. 06-0. 2 .17 7.9-8.4 | High. 

100 100 5-30 6. 3-20. 0 . 06 7. 9-8. 4 | Low. 

80-90 70-80 20-30 2. 0-6. 3 . 10 6. 6-7. 3 | Low. 
75-90 50-70 5-20 > 20. 0 . 04 7. 4-8. 4 | None. 
i 

100 100 94-100 0. 63-2. 0 .21 6. 6-7. 3 | Moderate. 

100 100 94-100 0. 63-2. 0 . 20 6. 6-7. 3 | Moderate. 

100 100 94-100 0. 63-2. 0 .19 7, 4-8. 4 | Moderate. 

100 100 10-35 > 20. 0 . 08 6. 6-7. 4 | Low. 

100 100 5-30 > 20.0 04. 7. 4-7.9 | Low. 

90-95 80-90 55-65 0. 63-2. 0 .18 6. 6-7. 3 | Moderate. 
85-95 80-90 50-65 0. 2-0. 63 16 6. 1-7. 3 | Moderate. 
85-95 80-90 50-65 0, 2-0. 63 15 6. 6-8. 4 | Moderate. 

100 100 96-100 <0. 06 pal 7.4-8.4 | High. 

100 100 96-100 <0, 06 .14 7.9-8.4 | High. 

100 100 95-100 0. 63-2. 0 .19 7. 4-8. 4 | Moderate. 

100 95-100 65-80 0. 63-2. 0 . 20 6. 6-7. 8 | Moderate. 

100 95-100 60-75 0. 63-2. 0 215 6. 6-7. 3 | Moderate. 
95-100 85-97 55-75 0. 63-2. 0 . 18 7. 9-8. 4 | Moderate. 
95-100 85-97 55-75 0. 2-0. 63 . 16 7, 9-8. 4 | Moderate. 

100 90-100 60-80 0. 63-2. 0 21 5. 6-7. 3'| Moderate. 

100 90-100 60-80 0. 63-2. 0 ale 6. 1-7. 3 | Moderate. 

100 95-100 55-70 0. 63-2. 0 21 5. 6-6. 0 | Moderate. 

100 95-100 55-70 0. 63-2. 0 21 6. 1-6. 5 | Moderate. 
70-90 60-80 5-25 > 20. 0 . 04 7. 4-8. 4 | None. 

100 100 85-95 0. 63-2. 0 21 6. 1-6. 6 | Moderate to high. 

100 100 85-95 0. 63-2. 0 .21 6. 1-7. 3 | Moderate to high. 

100 90-100 55-70 0. 63-2. 0 . 18 6. 6-7. 3 | Moderate. 
70-90 60-80 5-25 > 20. 0 . 04 7.4-8.4 | Very low. 

100 80-90 25-50 2. 0-6. 3 12 7.4-8.4 | Low. 

100 100 96-100 <.0. 06 14 7.4-8.4 | High. 

100 100 96-100 <0. 06 15 6. 1-7. 3 | High. 

100 100 96-100 <0. 06 14 6. 6-7. 8 | High. 

100 100 80-100 0. 2-0. 63 .19 6. 6-7. 3 | High. 

100 100 85-95 0. 63-2. 0 . 20 7. 9-8. 4 | Moderate. 
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TaBLe 5.—Interpretations of 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil that may 
that appear in the first 


Suitability as a source of — Soil features affecting— 
Soil series and Farm ponds 
map symbols Sand and Highway 
Topsoil gravel Road fill location 
Reservoir Embankments 
areas 

Albaton: 155, 156, Poor: high Not suitable___-} Very poor: Seasonal high Very slow or Fair to poor 

945. clay content; poor shear water table; slow permea- stability and 
low organic- strength and very plastic. bility; nearly compaction 
matter workability; level. character- 
content. high com- isties; good 

pressibility. resistance 

to piping. 
Alluvial land: 315 ____- Poor to good....-| Generally not Poor to good_.--_| Flood hazard; Rapid permea- OQ)\Sew et tee od. 

suitable: seasonal high bility in 
inclusions of water table. places; 
poorly graded nearly level. 
sand in 
places. 

Blake: 144_.._-------- Fair: low or- Not suitable_--_| Poor to fair: Occasional high | Moderately Fair stability; 
ganic-matter fair to poor water table; slow permea- fair to poor 
eontent; workability plastic in bility to compaction 
moderately and shear surface layer. depth of character- 
high clay strength; about 2 feet; istics; fair 
content. medium to moderate or to good 

high com- moderately resistance 
pressibility. rapid below to piping. 
this depth; 
nearly level. 
Blencoe: 44.....----- Poor: high Not suitable._-_}| Very poor to Seasonal high Very slow per- Fair to poor 
elay content. depth of water table; meability to stability and 
about 2 feet: very plastic depth of compaction 
poor shear in layers near about 2 feet, character- 
strength and surface; high moderate isties; high 
workability; organic-mat- below this organic-mat- 
high com- ter content depth; nearly ter content 
pressibility; in surface level. in surface 
fair at depth layer. layer; poor 
below 2 feet. resistance 
to piping in 
silt loam at 
depth of 
about 30 
inches. 

Blend: 244, 245, 850__) Poor: high Not suitable. __.} Very poor: Seasonal high Very slow Fair to poor 
clay content. poor shear water table; permeability ; stability and 

strength and very plastic; nearly level. compaction 

workability; high organic- charac‘eristics ; 

high com- matter good resistance 

pressibility. content in to piping; high 

surface layer. organic- 

matter content 
in surface 
layer. 

Borrow pits: BP _.---- Poor: low Not suitable._.-}| @ _------------- (Qiao Nearly level; Nearly level; 
organic-matter features features 
content; high variable. variable. 
clay content 


See footnote at end of table, 


in places. 
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have different properties and limitations. For this reason it is necessary to follow carefully the instructions for referring to other series 
column of this table] 


Soil features affecting—Continued 


Agricultural 
drainage 


Irrigation 


Terraces and 
diversions 


Grassed waterways 


Very slow or slow 


permeability; tile 
drains do not 
function well; sur- 
face outlets not 
adequate in places. 


Natural drainage 


normally ade- 
quate; subject to 
flooding. 


Natural drainage 


adequate. 


Very slow permea- 


bility to depth of 
about 2 feet, 
moderate below 
this depth; fairly 
well suited to tile 
drains, but outlets 
not adequate in 
many places. 


Very slow permea- 


bility; tile drains 
do not function 
well; surface out- 
lets not adequate 
in places. 


Drainage needed; 


low elevation 
makes disposal of 
water impractical. 


420-440—72——-5 


Medium available 


moisture capac- 
ity; intake rate 
varies with 
amount of verti- 
cal cracking; 
nearly level. 


Properties variable; 


subject to flooding; 
nearly level in 
most places. 


High available 


moisture capac- 

ity; medium in- 

take rate; nearly 
level. 


High available 


moisture capacity; 
intake rate varies 
with amount of 
vertical cracking in 
the clayey mate- 
rial; nearly level. 


Medium available 


moisture capacity; 
intake rate varies 
with amount of 
vertical cracking; 
nearly level. 


Subject to frequent 


ponding; low 
elevation; 
depressional, 


Nearly level_-_--- 


Nearly level____-- 


Nearly level____-- 


Nearly level_-__.-- 


Nearly level. __--- 


Nearly level. .--- 


Nearly level. .._._-- 


Nearly level___--.-- 


Nearly level_.._---- 


Nearly level_--_---- 


Nearly level..--..-- 


Foundations for low 
buildings! 


Degree and kind of 
limitation for septic 
tank disposal fields 


Fair to poor bearing 
capacity; poor 
shear strength; 
high shrink-swell 
potential; sea- 
sonal high water 
table; poor 
drainage. 


Seasonal high water 
table in most 
places. 


Fair to poor bearing 
capacity; poor to 
fair shear 
strength; mod- 
erate to high 
shrink-swell 
potentia’. 


Poor bearing capac- 
ity and shear 
strength; mod- 
erate to high 
shrink-swell po- 
tential; seasonal 
high water table. 


Fair to poor bearing 
capacity; poor 
shear strength; 
high shrink-swell 
potential; seasonal 
high water table; 
poor drainage. 


Seasonal high water 
table; low eleva- 
tion. 


Severe: very slow 
or slow perme- 
ability; seasonal 
high water table. 


Severe: seasonal ~ 
high water table 
in many places; 
subject to 
flooding. 


Slight: moderate 
to moderately 
rapid permea- 
bility at depth 
below about 2 
feet; occasional 
high water table. 


Severe: very 
slow permeability 
to depth of about 
2 feet and mod- 
erate below this 
depth; seasonal 
high water table. 


Severe: very slow 
permeability ; 
seasonal high 
water table. 


Severe: seasonal 
high water table. 
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TaBue 5.—Interpretations of 


See footnotes at end of table, 


Suitability as a source of— Soil features affecting— 
Soil series and Farm ponds 
map symbols Sand and Highway 
Topsoil gravel Road fill location 
Reservoir Embankments 
areas 

Caleo: 733_-_-_--_--.. Fair: moder- Not suitable. .__| Very poor: Flood hazard; Moderately Fair to poor 
ately high poor shear seasonal high slow permea- stability and 
clay content. strength and water table; bility; nearly compaction 

workability; plastic; high level. characteristics; 

high com- organic-matter good resist- 

pressibility. content in ance to pip- 

surface layer. ing; high 

content of 
organic-matter 
in surface 
layer. 

Carry: “538.20 s2c54. 55 Fair: low Fair to good: Good: -fair to Features Moderately Fair stability; fair 
organie-matter poorly graded; good shear generally rapid permea- to good com- 
content; considerable strength and favorable; bility; nearly paction 
medium amount of workability; erodible. level. characteristics; 
available fines in places. low com- fair resistance 
moisture pressibility. to piping; 
capacity. pervious if 

compacted. 

Castana: 3E, 983E..-.| Good_.________ Not suitable_._-| Fair to poor: Erodible; mod- | Moderate per- Fair to poor 

medium com- erately steep meability; stability and 
pressibility; and rolling to moderately compaction 
fair work- hilly. Severe steep and characteris- 
ability and gullying in rolling to ties; poor 
shear Gullied land hilly. Severe resistance to 
strength. part of 983. gullying in piping. 

Gullied land 

part of 983E. 

Chute: 2563__--_.... Poor: very low | Fair to poor: Fair to good: Erodible; mod- | Rapid perme- Poor to fair 
organic-mat- poorly low com- erately ability; mod- stability; 
ter content; graded; con- pressibility; sloping and erately fair to good 
low available siderable good shear rolling to sloping and compaction 
moisture amount of strength; hilly. rolling to characteris- 
capacity. fines in fair work- hilly. tics; poor 

places. ability. resistance to 

piping; per- 
vious if com- 
pacted. 

*Colo: 11B, 133, 845._| Fair: moder- Not suitable..._!| Very poor: Flood hazard; Moderately Fair to poor 

For Judson part ately high in poor shear seasonal high slow perme- stability and 
of 11B, see clay content. strength and water table; ability; compaction 
Judson series. workability; plastic; high nearly level; characteris- 

high com- organic-mat- narrow ties; good 
pressibility. ter content in valleys in resistance to 
surface layer. some places. piping; high 
organic-mat- 
ter content in 
surface layer. 

Corley: 233.-..._.--- Good.___--.---- Not suitable____| Poor: fair to Subject to Moderately Fair stability; 

: poor shear ponding; sea- slow perme- fair to poor 
strength and sonal high ability; de- compaction 
workability; water table; pressional. characteris- 
medium to plastic; de- ties; good 
high com- pressional. resistance to 
pressibility ; piping. 
subject to ; 
ponding. 
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Soil features affecting—Continued 


Agricultural 
drainage 


Irrigation 


Terraces and 
diversions 


Grassed waterways 


Foundations for low 
buildings ! 


Degree and kind of 
limitation for septic 
tank disposal fields 


Moderately slow 
permeability; suited 
to tile drains; out- 
lets not adequate 
in some places; 
subject to flooding. 


Natural drainage 
adequate. 


Natural drainage 
adequate. 


Natural drainage 
adequate. 


Moderately slow 
permeability ; 
suited to tile 
drains; outlets not 
adequate in some 
places; subject to 
flooding. 


Moderately slow 
permeability; 
suited to tile 
drains, but sur- 


face outlets improve 


efficiency; deep 
cuts needed to 
provide outlets in 
most places. 


High available 
moisture capacity; 
medium intake 
rate; subject to 
flooding. 


Medium available 
moisture capacity; 
moderately rapid 
intake rate; nearly 
level. 


High available 
moisture capacity; 
medium intake 
rate; moderately 
steep and rolling 
to hilly. 


Low available 
moisture capacity; 
rapid intake rate; 
moderately sloping 
and rolling to 
hilly. 


High available 
moisture capac- 
ity; moderately 
slow intake rate; 
subject to 
flooding; nearly 
level. 


High available 


moisture capac- 
ity; moderately 
slow intake rate; 
subject to pond- 
ing; depressional. 


Nearly level--~_-- 


Nearly level- --.-- 


Features generally 
favorable. 


Sandy; difficult 
to vegetate; 
erodible. 


Nearly level - -_-- 


Nearly level or 
depressional. 


Nearly level___--_-- 


Nearly level__-.---- 


Features generally 
favorable; erodi- 
ble. Severe gul- 
lying in Gullied 
land part of 983E. 


Erodible; sandy; 
difficult to vege- 
tate; low avail- 
able moisture 
capacity. 


Nearly level or 


depressional. 


Fair to poor bearing 
capacity; poor 
shear strength; 
high shrink-swell 
potential; seasonal 
high water 
table; poor 
drainage. 


Good to fair bearing 
capacity; suscepti- 
ble to liquefaction. 


Poor bearing capac- 
ity; fair shear 
strength; suscep- 
tible to liquefac- 
tion; moderately 
steep and rolling 
to hilly. 


Features generally 
favorable; suscep- 
tible to liquefac- 
tion. 


Fair to poor bearing 
capacity; poor 
shear strength; 
high shrink-swell 
potential; seasonal 
high water table; 
poor drainage. 


Fair to poor bearin 
eapacity and 
shear strength; 
moderate to high 
shrink-swell po- 
tential; seasonal 
high water table; 
poor drainage; 
subject to 
ponding. 


Severe: seasonal 
high water table; 
subject to flooding; 
moderately slow 
permeability. 


Slight: moderately 
rapid permeability; 
danger of contamina- 
tion of streams and 
water supply. 


Severe: slopes and 
gullying; mod- 
erate permea- 
bility. Severe 
gullying in Gul- 
lied land part of 
983. 


Slight to moderate: 
rapid permea- 
bility; moderately 
sloping and 
rolling to hilly; 
danger of con- 
tamination of 
streams and water 
supply. 


Severe: seasonal 
high water table; 
subject to flooding 
moderately slow 
permeabiliy. 


Severe: moder. 
ately slow 
permeability 
soasonal high 
water table; sub- 
ject to ponding 
after heavy rains. 
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Soil series and 


Suitability as a source of — 


TABLE 5.—Interpretations of 


Soil features affecting— 


Farm ponds 


map symbols Sand and Highway 
Topsoil gravel Road fill location 
Reservoir 
areas 

Forney: 553, 851____.. Poor: high in Not suitable____| Very poor: Seasonal high Very slow per- 
content of poor shear water table; meability; 
clay. strength and very plastic. nearly level. 

workability; 
high com- 
pressibility. 

Galva: 310B, 310C2, Fair to good: Not suitable____! Fair: fair to Gently sloping Moderate per- 

310D2. moderately poor shear to sloping meability; 
high organic- strength; and undulat- gently slop- 
matter con- medium to ing to rolling. ing to sloping 
tent in sur- high com- and undu- 
face layer; pressibility; lating to 
surface layer fair to poor rolling. 
is thin in workability. 
places; mod- 
erately high 
clay content. 

Grable: 513, 514. Fair: low Not suitable.._.| Fair: fair shear| Occasional high | Rapid permea- 
organic- strength; water table. bility at depth 
matter good to fair below 2 feet; 
content. workability; nearly level. 

medium com- 
pressibility. 

Hamburg: 2G-_-__.._.. Fair: low Not suitable.-__| Fair: fair Erodible; steep..; Moderate to 
organic- shear strength; moderately 
matter good to fair rapid per- 
content. workability; meability; 

medium com- steep. 
pressibility. 

Haynie: 137..-..._-- Fair to good: Not suitable_-_.| Fair: fair Erodible; occa- | Moderate per- 
low organic- shear sional high meability; 
matter con- strength; water table. nearly level. 
tent. good to fair ; 

workability; 
medium com- 
pressibility. 

Holly Springs: 734_._.| Fair: moder- Not suitable__-.| Very poor: Flood hazard; Very slow per- 
ately high in poor shear seasonal high meability at 
clay content. strength and water table; depth below 

workability; plastic; high 2 feet; nearly 
high com- organic- level. 
pressibility. matter con- 
tent in sur- 
face layer. 
Ida: 1B3, 103, 1D3, Fair: low or- Not suitable....| Fair: fair to Erodible; gently | Moderate per- 
1E3, 1F3, 1G3. ganic-matter poor shear sloping and meability; 
content. strength and undulating to gently sloping 
workability; steep. and undulat- 


See footnotes at end of table. 


medium com- 
pressibility. 


ing to steep. 


Embankments 


Fair to poor 


stability; poor 
compaction 
characteristics; 
good resis- 
tance to 
piping. 


Fair stability; 


fair to poor 
compaction 
characteristics; 
fair to poor 
resistance to 


piping. 


Fair to poor 


stability; 
fair compac- 
tion charac- 
teristics; 
poor resist- 
ance to 


piping. 


Poor stability; 


poor com- 
paction char- 
acteristics; 
poor resist- 
ance to 


piping. 


Poor stability; 


fair compac- 
tion charac- 
teristics; 
poor resist- 
ance to 
piping. 


Poor stability 


and compac- 
tion charac- 
teristics; 
good resist- 
ance to pip- 
ing; high 
organic- 
matter con- 
tent in sur- 
face layer. 


Poor to fair 


stability and 
compaction 
characteris- 
tics; poor 
resistance to 
piping. 
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Soil features affecting—Continued 


Agricultural! 
drainage 


Irrigation 


Terraces and 
diversions 


Grassed waterways 


67 


Foundations for low 
buildings ! 


Degree and kind of 
limitation for septic 
tank disposal fields 


Very slow permea- 


bility; tile drains 
do not function 
well; surface 
outlets not ade- 
quate in places. 


Natural drainage 


adequate. 


Natural drainage 


normally 
adequate. 


Natural drainage 


adequate. 


Natural drainage 


normally adequate. 


Permeability mod- 


erately slow in 
surface layer and 
very slow at depth 
below about 2 

feet; tile drains do 
not function well. 


Natural drainage 


adequate. 


420-440—72——_6 


Medium available 
moisture capacity; 
intake rate varies 
with amount of 
vertical cracking; 
nearly level. 


High available 
moisture capacity; 
medium intake 
rate; gently 
sloping to sloping 
and undulating to 
rolling. 


Medium to low 
available mois- 
ture capacity; 
medium intake 
rate; nearly 
level. 


High available 
moisture capac- 
ity; medium in- 
take rate; steep. 


High available mois- 
ture capacity; 
medium to low 
intake rate; 
nearly level; soil 
tends to seal if 
irrigated by 
furrow method. 


High available mois- 
ture capacity; 
moderately slow 
intake rate; sub- 
ject to flooding; 
nearly level. 


High available mois- 
ture capacity; 
medium intake 
rate; gently 
sloping and un- 
dulating to steep. 


Nearly level. .-_-- 


Features generally 
favorable. 


Nearly level__-.__ 


Slope is 30 to 75 
percent. 


Nearly level. __.-- 


Nearly level_.---- 


Features generally 
favorable; 
slope is as much 
as 40 percent 
in places; diffi- 
cult to vege- 
tate. 


Nearly level. __.---- 


Features generally 
favorable. 


Nearly level__.._--- 


Slope is 30 to 75 
percent. 


Nearly level. ..---_- 


Nearly level_-.----- 


Erodible; slope is 


as much as 40 per- 


cent in places; 
difficult to vege- 
tate. 


Fair to poor bearing 
capacity; poor 
shear strength; 
high shrink-swell 
potential; seasonal 
high water table; 
poor drainage. 


Fair to poor bearing 
capacity and shear 
strength; moder- 
ate to high shrink- 
swell potential; 
gently sloping to 
sloping, and 
undulating to 
rolling. 


Good to poor bear- 
ing capacity; 


fair shear strength. 


| Poor bearing capac- 


ity; fair shear 
strength; suscep- 
tible to lique- 
faction; steep. 


Poor bearing capac- 
ity; fair shear 
strength. 


Poor bearing capac- 


ity and shear 
strength; high 
shrink-swell po- 
tential; poor or 
very poor drain- 
age. 


Poor bearing capac- 


ity; fair to poor 
shear strength; 
gently sloping and 
undulating to 
steep. 


Severe: very slow 
permeability ; 
seasonal high 
water table. 


Slight where slope 
is not more than 
6 percent; mod- 
erate where slope 
is 6 to L0 percent; 
severe where slope 
is more than 10 
percent; moderate 
permeability. 


Slight to moderate: 
rapid permea- 
bility in sandy 
layer at depth 
below 2 feet; 
contamination 
hazard; occasional 
high water table. 


Severe: moderate 
to moderately 
rapid permea- 
bility; steep. 


Slight: moderate 
permeability; high 
water table oc- 
casionally. 


Severe: seasonal 
high water table; 
subject to flooding; 
permeability is 
moderately slow 
in surface layer 
and very slow at 
depth below about 
2 feet. 


Slight where slope is 
not more than 6 
percent; mod- 
erate where slope 
is 6 to 10 percent; 
severe where 
slope is more than 
10 percent; mod~ 
erate permea- 
bility. 
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Tas 5. —Interpretations of 


Soil series and 
map symbols 


Judson: 8B.___-__.--- 

Kegs: 46..-.22---cs-- 
Kennebee: 212A, 
212B. 

Lakeport: 436_-_.--_- 
Luton: 66, 366._-___- 
Made land: ML-._--- 


Suitability as a source of— 


Topsoil 


Fair: moder- 
ately high 
clay content. 


Poor: high 
clay content. 


Poor: mixed 
materials; 
includes 
materials 
other than 
soil in many 
places. 


See footnotes at end of table, 


Soil features affecting— 


Farm ponds 


Not suitable. .__ 


Not suitable ___ 


Not suitable. _-_- 


Not suitable. _.. 


fair shear 
strength; 
good to fair 
workability; 
medium com-~ 
pressibility. 
Poor: fair 
shear 
strength; 
good to fair 
workability; 
medium com- 
pressibility. 


Very poor: 
poor shear 
strength and 
workability; 
high com- 
pressibility. 


Very poor: 
poor shear 
strength and 
workability ; 
high com- 
pressibility. 


Not suitable: 
mixed mate- 
ials; includes 
materials 
other than 
soil in many 
places. 


Flood hazard; 
erodible; 
organic- 
matter con- 
tent in sur- 
face layer. 


Seasonal high 
water table; 
plastic; high 
organic- 
matter con- 
tent in sur- 
face layer. 


Seasonal high 
water table; 
very plastic; 
high organic- 
matter con- 
tent in sur- 
face layer. 


Sand and Highway 
gravel Road fill location 
Reservoir 
areas 
Not suitable_.._}| Poor: poor Subject to local | Moderate per- 
shear runoff; high meability; 
strength; fair organic- gently 
workability; matter con- sloping; oc- 
medium com- tent in sur- cupies narrow 
pressibility. face layer. valleys in 
many places. 
Not suitable..__| Fair to poor: Erodible______-- Moderate per- 


meability; 
nearly level. 


Moderate per- 
meability; 
nearly level 
or gently 
sloping; occu- 
pies narrow 
valleys in 
some places. 


Moderately 
slow to mod- 
erate perme- 
ability; 
nearly level. 


Very slow per- 
meability; 
nearly level. 


Poor stability 


Fair to poor 


Embankments 


Fair stability ; 


fair compac- 
tion charac- 
teristics; fair 
resistance to 
piping; high 
organic- 
matter con- 
tent in sur- 
face layer, 


Poor stability 


and compac- 
tion charac- 
teristics; poor 
resistance to 
piping. 


Fair to poor 


stability and 
compaction 
characteris- 
ties; fair re- 
sistance to 
piping; high 
organic- 
matter con- 
tent in sur- 
face layer. 


and compac- 
tion charac- 
teristics; good 
resistance to 
piping; high 
organic- 
matter content 
in surface layer. 


stability; poor 
compaction 
characteris- 
tics; good 
resistance to 
piping; high 
organic- 
matter con- 
tent in sur- 
face layer. 
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Soil features affecting—Continued 


Agricultural 
drainage 


Irrigation 


Terraces and 
diversions 


Natural drainage 
normally ade- 
quate; suited to 
tile drainage. 


Natural drainage 
adequate. 


Natural drainage 
normally ade- 
quate; subject to 
flooding; suited to 
tile drainage. 


Natural drainage 
adequate at times; 
moderately slow 
permeability ; 
suited to tile 
drainage. 


Very slow permea- 
bility; tile drains 
do not function 
well; surface out- 
lets not adequate 
in places. 


Natural drainage 
adequate in many 
places. 


High available 
moisture capac- 
ity; medium in-~ 
take rate; un- 
dulating. 


High available 
moisture capacity; 
medium intake 
rate; nearly level. 


High available 
moisture capacity ; 
medium intake 
rate; subject to 
flooding; nearly 
level or 
undulating. 


High available 
moisture capacity ; 
moderately slow 
intake rate; nearly 
level. 


Medium available 
moisture capacity; 
intake rate varies 
with amount of 
vertical cracking; 
nearly level. 


Features generally 
favorable. 


Nearly level_____- 


Features generally 
favorable; 
nearly level in 
manyjJplaces. 


Nearly level_-_--_- 


Nearly level__--_- 


Nearly level in 
most places. 


Grassed waterways 


Foundations for low 
buildings ! 


Features generally 
favorable. 


Nearly level._------ 


Features generally 
favorable. 


Nearly level__--_--- 


Fair to poor bearing 
capacity; poor 
shear strength; 
moderate shrink- 
swell potential. 


Fair to poor bear- 
ing capacity; fair 
shear strength; 
moderate shrink- 
swell potential. 


Fair to poor bearing 
capacity; fair 
shear strength; 
moderate shrink- 
swell potential. 


Poor bearing capac- 
ity and shear 
strength; high 
shrink-swell po- 
tential; seasonal 
high water table. 


Fair to poor bearing 
capacity; poor 
shear strength; 
high shrink-swell 


potential; seasonal 


high water table; 
poorly drained to 


very poorly 
drained. 


69 


Degree and kind of 
limitation for septic 
tank disposal fields 


Slight to moderate: 
moderate permea~ 
bility; subject to 
local surface run- 
off. 


Slight: moderate 
permeability. 


Severe: moderate 
permeability; 
subject to flooding 
and local surface 
runoff. 


Moderate to severe: 
seasonal high 
water table; mod- 
erately slow perme- 
ability to a depth 
of about 3 feet and 
moderate below 
this depth. 


TSevere: very slow 
permeability; 
seasonal high 
water table. 
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Tasie 5.—JInterpretations of 


Suitability as a source of— Soil features affecting— 
Soil series and Farm ponds 
map symbols Sand and Highway 
Topsoil gravel Road fill location 
Reservoir Embankments 
areas 

Marsh: 354_._-..---- Poor: high Not suitable__._| Not suitable; Flood hazard; Ponded much of | Various soil 
clay content high organic- subject to the time; materials; 
in many matter ponding; high depressional. high organic- 
places; content; wet. water table; matter 
removal im- high organic- content in 
practical. matter surface layer. 

content in 
surface layer. 

*McPaul: 70, 887B, Fair: low Not suitable____| Fair: fair Flood hazard; Moderate per- Fair to poor 
896, 955. organic- shear seasonal high meability; stability; fair 
For Albaton and matter strength; water table; nearly level compaction 

Blake parts of content. good to fair erodible. or gently characteristics; 

896, see Albaton workability; sloping; fair to poor 
and Blake medium com- occupies resistance to 
series; for pressibility. narrow piping. 
Kennebec part valleys in 

of 887B, see some places. 

Kennebec scrics. 

Modale: 147, 149._-.- Fair: low or- Not suitable_.__| Fair to depth of | Seasonal high Very slow to Fair to poor 
ganic-matter 2 feet; fair water table; slow permea- stability and 
content. shear very plastic bility at compaction 

strength; at depth be- depth below characteris- 
good to fair low 2 feet. 2 feet; nearly ties at depth 
workability ; level. below 2 feet; 
medium com- good resist- 
pressibility; ance to pip- 
very poor at ing. 

depth below 

2 feet. 

Monona: 10A, 10B, Good: medi- Not suitable____| Fair: fair Erodible; near- | Moderate per- Fair stability; 
10B2, 10C2, 10D2, um or mod- shear ly level to meability; fair compac- 
10D3, 10F2, 10E3, erately high strength; steep. nearly level tion charac- 
10F2, in organic- good to fair to steep. teristics; fair 

matter con- workability; to poor resist- 
tent in sur- medium com- ance to 

face layer; pressibility. piping. 
surface layer 

thin in places. 

Moville: 275_.______- Fair: low or- Not suitable.___| Fair to depth of | Seasonal high Very slow per- Poor stability 
ganic-matter 2 feet: fair to water table; meability at and compac- 
content. poor shear very plastic depth below tion charac- 

strength; at depth be- 2 feet; nearly teristics at 
good to fair low 2 feet. level. depth below 
workability; about 2 feet; 
medium com- good resist- 
pressibility; ance to 

very poor at piping. 
depth below 

2 feet. 

Napa: 68___.-__----- Poor: high Not suitable___.; Very poor: Subject to Very slow Fair to poor 
content of poor shear ponding; sea- permeability; stability; 
clay and strength and sonal high nearly level or poor com- 
harmful salts. workability; water table; depressional. paction char- 

high com- very plastic; acteristics; 
pressibility. high organic- good resist- 


See tootnotes at end of table, 


matter con- ance to pip- 

tent in sur- ing; high 

face layer. organic- 
matter con- 
tent in sur- 
face layer. 
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Soil features affecting—Continued 


Agricultural 
drainage 


Trrigation 


Terraces and 
diversions 


Grassed waterways 


Foundations for low 
buildings ! 


Degree and kind of 
limitation for septic 
tank disposal fields 


Major reclamation 
needed to secure 
adequate 
drainage. 


Natural drainage 
normally 
adequate; subject 
to flooding; suited 
to tile drains. 


Natural drainage 
normally ade- 
quate; tile drains 
do not function 
well. 


Natural drainage 
adequate. 


Natural drainage 
normally adec- 
quate; tile drains 
do not function 
well. 


Very slow permea- 
bility; tile drains 
do not function 
well; surface out- 
lets not adequate 
in places. 


Drainage needed; 
wide range of soil 
conditions; nearly 
level or depres- 
sional areas. 


High available 
moisture capacity; 
medium intake 
rate; nearly level. 


High available mois- 
ture capacity; 
medium intake 
rate to depth of 
about 2 feet; 
slow below this 
depth; nearly 
level. 


High available mois- 
ture capacity; 
medium intake 
rate; nearly level 
to steep. 


High available mois- 
ture capacity; 
medium intake 
rate in surface 
layer; very slow 
below this layer; 
nearly level. 


Medium available 
moisture capacity; 
intake rate varies 
with amount of 
vertical cracking; 
nearly level or 
depressional. 


Nearly level or 
depressional. 


Nearly level in 
many places. 


Nearly level__.__- 


Features general- 
ly favorable; 
slope is as much 
as 30 percent. 


Nearly level. __--- 


Nearly level or 
depressional. 


Nearly level or 
depressional. 


Features generally 
favorable; nearly 
level in many 
places. 


Nearly level_------- 


Features generally 
favorable; slope is 
as much as 30 
percent. 


Nearly level_.------ 


Nearly level or 
depressional. 


High water table; 
subject to 
ponding; low 
elevation. 


Fair to poor bearing 
capacity; fair 
shear strength; 
moderate 
shrink-swell 
potential. 


Fair to poor bearing 
capacity; poor 
shear strength; 
moderate to high 
shrink-swell poten- 
tial; seasonal high 
water table. 


Fair to poor bearing 
capacity; fair 
shear strength; 
moderate shrink- 
swell potential ; 
nearly level to 
steep. 


Fair to poor bearing 
capacity and 
shear strength; 
high shrink- 
swell potential 
at depth below 2 
feet; seasonal high 
water table. 


Fair to poor bearing 
capacity; poor 
shear strength; 
high shrink-swell 
potential; sea- 
sonal high water 
table; very 
poorly drained. 


Very severe: 
water table; 
ponded most of 
the time. 


high 


Moderate to 
severe: subject 
to flooding in 
many places; 
seasonal high 
water table; 
moderate 
permeability. 


Severe: very slow 
to slow permea- 
bility at depth 
below about 2 
feet; seasonal 
high water table. 


Slight where slope is 
not more than 6 
percent; mod- 
erate where slope 
is 6 to 10 percent; 
severe where 
slope is more than 
10 percent; mod- 
erate permea- 
bility; nearly level 
to steep. 


Severe: very slow 
permeability at 
depth below about 
2 feet; seasonal 
high water table. 


Severe: very slow 
permeability ; 
seasonal high 
water table; 
subject to ponding. 
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Soil series and 
map symbols 


*Napier: 12C,170D, 
984C. 
For Castana part 
of 170D, see 


Castana series. 


Onawa: 145, 146_...- 
Owego: 552, 852_._____ 
Percival: 515. -.-.__. 


Riverwash: 53._...__- 


Salida: 
73G3. 


73C2, 73E3, 


Suitability as a source of— 


Topsoil 
Good__.-_____- 
Poor: high 


clay content; 
low organic- 
matter con- 

tent. 


Poor: high 
clay content; 
low organic- 
matter con- 
tent. 


Poor: high 
clay content; 
low organic- 
matter con- 
tent. 


Poor: sand 
and gravel. 


Poor: low or 
medium or- 
ganic-matter 
content; low 
available 
moisture 
capacity; 
gravelly in 
most places. 


See footnotes at end of table. 


TaBLe 5.—Interpretations of 


Soil features affecting — 


Farm ponds 


Sand and Highway = 
gravel Road fill location 
Reservoir Embankments 
areas 
Not suitable___.| Poor: poor Subject to local | Moderate per- Fair stability 
shear strength runoff; erod- meability; and compac- 
fair work- ible; moder- moderately tion charac- 
ability; me- ately sloping sloping and teristics; fair 
dium com- and rolling to rolling to resistance to 
pressibility. steep; high steep. Severe piping; high 
organic- gullying in organic- 
matter con- the Gullied matter con- 
tent in sur- land part of tent in sur- 
face layer. 984C, face layer. 


Not suitable___. 


Not suitable ____ 


Not suitable____ 


Fair to good: 
soil material 
varies; con- 
siderable 
amount of 
fines in 
places. 


Fair to good: 
fairly well 
graded mix- 
ture of sand 
and gravel; 
considerable 
amount of 
fines in 
places. 


Very poor to 
depth of 2 
feet; poor 
shear strength 
and work- 
ability; high 
compressibil- 
ity; fair at 
depth below 
2 feet. 


Very poor: 
poor shear 
strength and 
workability; 
high com- 
pressibility. 


Very poor to 
depth of 2 
feet: poor 
shear strength 
and workabil- 
ity; high 
compressibil- 
ity; fair at 
depth below 2 
feet. 


Good: mostly 
sand and 
gravel. 


Good: 
shear 
strength; 
good to fair 
workability; 
low com- 
pressibility. 


good 


Severe gully- 
ing in Gullied 
land part of 
984C, 


Seasonal high 
water table; 
very plastic 
in the surface 
layer. 


Seasonal high 
water table; 
very plastic. 


Seasonal high 
water table; 
very plastic 
in surface 
layer. 


Flood hazard; 
high water 
table. 


Moderately 
sloping and 
rolling to 
steep; stones 
hinder ex- 
cavation in 
places. 


Moderate to 
moderately 
rapid perme- 
ability at 
depth below 
2 feet; nearly 
level. 


Very slow per- 
meability; 
nearly level. 


Rapid perme- 
ability at 
depth below 2 
feet; nearly 
level. 


Variable, but 
very rapid 
permeability 
in most 
places; nearly 
level; subject 
to frequent 
flooding. 


Very rapid 
permeability; 
moderately 
sloping and 
rolling to 
steep. 


Fair to poor 
stability; 
poor compac- 
tion charac- 
teristics; fair 
resistance to 
piping. 


Fair stability; 
poor compac- 
tion charac- 
teristics; good 
resistance to 
piping. 


Fair to poor 
stability; gen- 
erally poor 
compaction 
characteris- 
tics; poor re- 
sistance to 
piping. 


Good stability 
and compac- 
tion charac- 
teristics; per- 
vious if com- 
pacted. 


Fair stability; 
good com- 
paction char- 
acteristics; 
poor resist- 
ance to 
piping; per- 
vious if com- 
pacted. 
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Soil features affecting —Continued 


Agricultural 
drainage 


Natural drainage 
adequate. 


Slow permeability 
in surface layer 
and moderate to 
moderately rapid 
permeability at 
depth below 
about 2 feet; 
suited to tile 
drains in most 
places; outlets 
not adequate in 
places. 


Very slow perme- 
ability; tile drains 
do not function 
well; surface out- 
lets not adequate 
in places. 


Natural drainage 
adequate in many 
places; tile drains 
do not function 
well. 


Natural drainage 
adequate; subject 
to frequent 
flooding. 


Natural drainage 
adequate. 


Irrigation 


High available 
moisture capacity ; 
medium intake 
rate; moderately 
sloping and 
rolling to steep. 


High available mois- 
ture capacity; 
intake rate varies 
with amount of 
cracking in sur- 
face layer; me- 
dium intake rate 
at depth of about 
2 feet; nearly 
level. 


Medium available 
moisture capacity; 
intake rate varies 
with amount of 
vertical cracking; 
nearly level. 


Medium available 
moisture capacity; 
intake rate varies 
with amount of 
vertical cracking 
in surface layer; 
nearly level. 


Low available mois- 
ture capacity in 
most places; very 
rapid intake rate; 
frequent flooding. 


Low available 
moisture capac- 
ity; rapid intake 
rate; moderately 
sloping and 
rolling to steep. 


Terraces and 
diversions 


Features generally 
favorable. 


Nearly level___--- 


Nearly level_-_-_-_-- 


Nearly level_----- 


Nearly level__---- 


Sand and 
gravel near 
surface; diffi- 
cult to vegetate; 
as much as 40 
percent slope; 
erodible. 


Grassed waterways 


Features generally 
favorable. Severe 
gullying in the 
Gullied land part 
of 984C. 


Nearly level___--_-- 


Nearly level___.---- 


Nearly level____---- 


Sand and gravel; 
nearly level. 


Sand and gravel 
near surface; 
slope is as much 
as 40 percent; 
difficult to 
vegetate. 


Foundations for low 
buildings ! 


Poor bearing ¢a- 


pacity; poor shear 
strength; moder- 
ate shrink-swell 
potential. 


Fair to poor bearing 
capacity; poor 
shear strength; 
seasonal high 
water table; mod- 
erate to high 
shrink-swell 
potential. 


Fair to poor bearing 
capacity; poor 
shear strength; 
high shrink-swell 
potential; seasonal 
high water table; 
poor drainage. 


Fair bearing capac- 
ity; fair shear 
strength at depth 
below 2 feet; sea- 
sonal high water 
table; high shrink- 
swell potential in 
surface layer. 


High water table; 
frequent flooding. 


Features generally 
favorable; mod- 
erately steep or 
steep in places; 
stones hinder 
excavation in 
places. 
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Degree and kind of 
limitation for septic 
tank disposal fields 


Moderate: slope is 
a limitation; mod- 
erate permeability; 
receives runoff 
from higher lying 
soils. 


Severe: moderate 
to moderately 
rapid permeability 
at depth below 2 
feet; seasonal high 
water table. 


Severe: very slow 
permeability; 
seasonal high 
water table. 


Moderate to severe; 
seasonal high 
water table; rapid 
permeability at 
depth below about 
2 feet. 


Severe: high water 
table; flooding. 


Moderate where 
slope is 5 to 9 
percent; severe 
where slope is 
more than 9 per- 
cent; very rapid 
permeability ; 
contamination 
hazard; moderately 
sloping and rolling 
to steep. 
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TaB_e 5.—Interpretations of 


Suitability as a source of— Soil features affecting— 


Soil series and H Farm ponds 
map symbols Sand and Highway 
Topsoil gravel Road fill location 
Reservoir Embankments 
areas 
Salix: 36, 865___.____ Fair to good: Not suitable.___| Poor: fair Occasional Moderate per- Fair stability; 
moderately shear high water meability; fair to poor 
high clay strength; table; sur- nearly compaction 
content. fair to poor face layer is level. characteristics; 
workability; plastic and fair resist- 
medium has high ance to 
compressi- organic- piping. 
bility. matter con- 
tent. 
*Sarpy: 2378, Poor; low Fair to good: Good: good Erodible; Very rapid Fair stability; 
237C, 238A, 885. organic- poorly shear nearly level permeability; fair to good 
For Alluvial land matter con- graded; con- strength; to rolling. nearly level compaction 
part of 885, see tent; low siderable good to fair to rolling. character- 
Alluvial land. available amount of workability; istics; poor 
moisture fines in low com- resistance to 
capacity. places. pressibility. piping; per- 
vious if com- 
pacted. 
Shelby: 24D2, 624F3__) Fair: gravelly | Not suitable.___! Good: fair Erodible; mod- | Moderately Fair to good 
in places. shear erately slop- slow perme- stability and 
strength; ing and ability; mod- compaction 
good to fair rolling to | erately slop- characteris- 
workability ; stecp; seep ing and ties; good 
low com- spots in rolling to resistance to 
pressibility. places. steep. piping. 
*Solomon: 466, 897__.| Poor in clayey Not suitable._..| Very poor: Seasonal high Very slow per- Fair to poor 
For Luton part of part of soil; poor shear water table; meability ; stability; 
897, see Luton fair in silt strength and very plastic; nearly level. poor compac- 
series. loam over- workability; high organic- tion charac- 
wash. high com- matter con- teristics; good 
pressibility. tent in sur- resistance to 
face layer. piping. 
Spillville: 958_._-.__-- Good-_--------- Poor to not Fair: fair Flooding hazard; | Moderate per- Fair stability ; 
suitable; shear occasional meability ; fair compac- 
poorly graded strength; high water nearly level; tion charac- 
sand or good to fair table; high subject to teristics; fair 
gravel at workability; organic- flooding. resistance to 
depth of medium matter con- piping; high 
about 8 feet compressi- tent in sur- organic- 
in places. bility. face layer. matter con- 
tent in sur- 
face layer. 
*Steinauer: 33D2, Poor: low Not suitable.._-| Good: fair Erodible; mod- | Moderately Fair to good 
3362, 33F2, 35G2. organic- shear erately slop- slow perme- stability and 
For Shelby part matter con- strength; ing and roll- ability; some compaction 
of 35G2, see tent; gravelly good to fair ing to steep; pockets of charactcris- 
Shelby series. in places. workability; hazard of sand and ties; good 


See footnotes st end of table. 


low compress- 
ibility. 


seep spots in 
places. 


gravel; mod- 
erately slop- 
ing and 
rolling to 
steep. 


resistance to 
piping. 


{ 
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Soil features affecting—Continued 


Agricultural 
drainage 


Irrigation 


Terraces and 
diversions 


Grassed waterways 


Foundations for low 
buildings ! 


Degree and kind of 
limitation for septic 
tank disposal fields 


Natural drainage 
normally ade- 
quate. 


Natural drainage 
adequate. 


Natural drainage 
adequate. 


Very slow perme- 
ability; tile drains 
do not function 
well; surface 
outlets not 
adequate in 
places. 


Natural drainage 


adequate. 


Natural drainage 
adequate. 


High available 
moisture capac- 
ity; medium in- 
take rate; nearly 
level. 


Low available 
moisture capacity ; 
rapid intake 
rate; nearly 
level to rolling. 


High available 
moisture capacity ; 
moderately slow 
intake rate; mod- 
erately sloping 
and rolling to 
steep. 


Medium available 
moisture capacity; 
intake rate varies 
with amount of 
vertical cracking; 
nearly level. 


High available 
moisture capacity; 
medium intake 
rate; subject to 
flooding; nearly 
level. 


High available 
moisture capacity; 
moderately slow 
intake rate; mod- 
erately sloping 
and rolling to 
steep. 


Nearly level_.-_-- 


Sandy; difficult 
to vegetate; 
erodible. 


Features generally 
favorable; some 
stones. 


Nearly level__---- 


Nearly level------ 


Features generally 
favorable; some 
stones; slope is 
as much as 40 
percent. 


Features generally 
favorable; 
nearly level. 


Erodible; sandy ; 
difficult to vege- 
tate; low avail- 
able moisture 
capacity. 


Stones in places-_-_- 


Nearly level. __---_- 


Nearly level. .----_- 


Some stones; as 
much as 40 
percent slope. 


Fair to poor bearing 
capacity; fair 
shear strength; 
moderate shrink- 
swell potential. 


Susceptible to lique- 
faction and 
piping; other 
features generally 
favorable. 


Fair to good bearing 
capacity and 
shear strength; 
moderate shrink- 
swell potential; 
moderately 
sloping and 
rolling to steep. 


Fair to poor bearing 
capacity; poor 
shear strength; 
high shrink-swell 
potential; seasonal 
high water table; 
poor to very poor 
drainage. 


Fair bearing 
capacity and 
shear strength; 
moderate shrink- 
swell potential. 


Fair to good bearing 
capacity and 
shear strength; 
moderate shrink- 
swell potential; 
moderately 
sloping and rolling 
to steep. 


Severe: 


Severe: 


Slight: moderate 
permeability ; 
high water table 
occasionally. 


Slight: very rapid 
permeability ; 
contamination 
hazard. 


Moderate where 
slope is not more 
than 9 percent; 
severe where 
slope is more than 
9 percent; mod- 
erately sloping 
and rolling to 
steep; moderately 
slow permeability. 


very slow 
permeability; 
seasonal high 
water table. 


moderate 
permeability ; 
subject to frequent 
flooding; occasional 
high water table. 


Moderate where 


slope is not more 
than 9 percent; 
severe where slope 
is more than 9 
percent; moder- 
ately slow 
permeability ; 
moderately sloping 
and rolling to 
steep. 
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SOIL SURVEY 


TaBLeE 5.—Jnterpretations of 


Suitability as a source of— 


Soil features affecting— 


map symbols Sand and 
Topsoil gravel 

*Terril: 27B, 27C, Good... .__-.-. Not suitable____ 
888E. 

For Castana part 
of 888E, see 
Castana series. 

Wadena: 1088, Good.____.----- Suitable at 
108C2, 708A, 708B, depth below 
709A, 709B. 2 to 4 feet; 

mixed sand 
and gravel. 

Waubonsie: 49__.___- Fair: low or- Not suitable at 

ganic-matter depth below 
content; 2 or 8 feet, 
medium fair above; 
available poorly 
moisture graded; con- 
capacity. siderable 
amount of 
fines in 
places. 
Woodbury: 67._----_- Poor: high Not suitable. -__ 


clay content. 


Farm ponds 


Highway 
Road fill location 
Reservoir Embankments 
areas 
Fair: fair Subject to local | Moderate per- Fair stability; 
shear runoff; erodi- meability; fair to poor 
strength; ble; undulat- undulating compaction 
good to fair ing or rolling; or rolling. characteris- 
workability; high organic- ties; fair 
medium com- matter con- resistance to 
pressibility. tent in sur- piping. 
face layer. 


Good at depth 
below 2 to 4 
feet; good 
shear 
strength; 
good to fair 
workability; 
low compressi- 
bility; fair 
above this 
depth. 


Fair to depth 
of 2 feet; 
fair to good 
shear 
strength and 
workability; 
low com- 
pressibility ; 
very poor at 
depth below 
about 2 feet. 


Very poor 
shear 
strength and 
workability; 
high com- 
pressibility. 


Features gen- 
erally favor- 
able; nearly 
level or undu- 
lating; stones 
hinder exca- 
vation in 
places. 


High water 
table occa- 
sionally; very 
plastic at 
depth below 
2 feet. 


Seasonal high 
water table; 
very plastic; 
high organic- 
matter con- 
tent in 
surface layer. 


Very rapid per- 
meability at 
depth below 
2 feet; nearly 
level or undu- 
lating in 
most places. 


Very slow per- 
meability at 
depth below 
2 feet; nearly 
level. 


Very slow per- 
meability ; 
nearly level. 


Good stability 
and compac- 
tion charac- 
teristics; 
good resist- 
ance to 
piping; pervi- 
ous if com- 
pacted. 


Fair to poor 
stability ; fair 
to poor com- 
paction char- 
acteristics, 
and good 
resistance to 
piping at 
depth below 
about 2 feet. 


Fair to poor 
stability; poor 
compaction 
character- 
istics; good 
resistance 
to piping. 


1 Engineers and others should not apply specific values to the estimates given for bearing capacity of soils. 


2 Properties variable. 
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Soil features affecting—Continued 


Agricultural 
drainage 


Irrigation 


Terraces and 
diversions 


Grassed waterways 


Foundations for low 
buildings ! 


Degree and kind of 
limitation for septic 
tank disposal fields 


Natural drainage 
adequate. 


Natural drainage 
adequate. 


Natural drainage 
normally ade- 
quate; tile 
drains do not 
function well. 


Very slow perme- 
ability; tile 
drains do not 
function well; 
surface outlets 
not adequate in 
places. 


High available 
moisture capacity ; 
medium intake 
rate; undulating 
or rolling. 


Medium to high 
available moisture 
capacity; medium 
intake rate to 
depth of 2 to 4 
feet; rapid below 
this depth; nearly 
level or undu- 
lating. 


Medium available 
moisture capacity 
in most places; 
medium intake 
rate to depth of 
about 2 feet; 
very slow below 
this depth; 
nearly level. 


High available 


moisture capacity; 
intake rate varies 
with amount of 
vertical cracking; 
nearly level. 


Features generally 
favorable. 


Features generally 
favorable; diffi- 
cult to vegetate 
in places if cuts. 
expose sand and 
gravel. 


Nearly level__.--- 


Nearly level__._-- 


Features generally 
favorable. 


Features generally 
favorable; sand 
and gravel at 
depth below 2 to 
4 feet. 


Nearly level_._.-_-- 


Nearly level__..---- 


Fair to poor bearing 
capacity ; fair 
shear strength; 
moderate shrink- 
swell potential. 


Features generally 
favorable; stones 
hinder excava- 
tion in places. 


Fair to poor bearing 
capacity; poor 
shear strength 
and high shrink- 
swell potential at 
depth below 2 
feet. 


Fair to poor bearing 
capacity; poor 
shear strength; 
high shrink-swell 
potential; sea- 
sonal high water 
table; poor 
drainage. 


Severe: 


Severe: 


Slight where slope is 


not more than 6 
percent; moderate 
where slope is 6 to 
10 percent; severe 
where slope is 
more than 10 
percent; moderate 
permeability. 


Slight where slope is 


not more than 5 
percent; moderate 
where slope is 5 to 
9 percent; very 
rapid permeability 
at a depth below 
about 2 feet; con- 
tamination hazard. 


very slow 
permeability at 
depth below 
about 2 feet; 
periodic high 
water table. 


very slow 
permeability to 
depth of about 3 
feet, and moder- 
ately slow below 
this depth; sea- 
sonal high water 
table. 
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Seana, enough to permit the soil to compact to a higher 
ensity. 

The Shelby and Steinauer soils formed in glacial till 
outcrops that are mainly sloping and are adjacent to 
stream valleys. They are classified primarily as A-6 and 
CL, but the subsoil of Shelby soils is A~7-6 in places. Be- 
cause of their high in-place density, soils formed in glacial 
till generally do not have an excessively high moisture con- 
tent and are more readily compacted than are soils that 
formed in loess. 

In many places unstable areas for constructing roads are 
associated with pockets of sand and gravel that commonly 
are interspersed throughout the till and in places are water 
bearing. Frost heaving is likely to occur if the road grade 
is only a few feet above these pockets and the sand and 
gravel is overlain by loess or silty till. Frost heaving is less 
likely to occur if these deposits are drained or the soil 
above them is replaced with coarse-textured material or 
clayey glacial till. Where Shelby and Steinauer soils occur 
in or along a project that is being graded, the material is 
normally placed in the upper part of the subgrade 
throughout the unstable areas. 

Soils that occur on bottom lands of the Missouri River 
and other streams and drainageways formed in alluvium. 
Many of these soils have a high content of organic matter 
in the surface layer and are very clayey throughout most 
of the profile. These include soils of the Albaton, Blend, 
Forney, Solomon, Holly Springs, Luton, Napa, Owego 
and Woodbury series. Where these soils are used as em- 
bankment material, the clayey material should not be 
placed within 5 feet of the embankment grade. In places 
these soils occupy old oxbows, and they may be very soft. 
Therefore, they should be investigated for stability and 
consolidation if they are required to support an embank- 
ment more than 5 feet in height. A number of soils, includ- 
ing those of the Blencoe and Onawa series, are clayey to a 
depth of about 2 feet and are coarser textured below this 
depth. Modale and Waubonsie soils are clayey at a depth 
below about 2 feet and are coarser textured above the clay. 

The Colo, Calco, Kennebec, Spillville, Judson, and 
Napier soils have a thick surface layer that is high in con- 
tent of organic matter. These soils are on bottom lands and 
in drainageways of uplands. The surface layer of these 
soils may consolidate erratically under the load of a heavy 
embankment. Consequently, sites for proposed embank- 
ments should be carefully investigated. Roadways through 
the bottom lands should be constructed on a continuous 
embankment that is above the level of floodwaters. 

Many soils on bottom lands have a seasonal high water 
table. A number of them, especially those that formed in 
recent alluvium near the Missouri River, are dominantly 
sandy or have layers of fine sandy sediments in the solum 
or substratum. Among these are soils of the Onawa, Blake, 
Percival, Sarpy, and Carr series. An embankment con- 
structed on these soils only a few feet above the water table 
may be damaged by. frost heaving unless proper drainage 
is established or material not susceptible to frost action is 
used in the subgrade. Some of these soils are among the 
better sources of borrow material for road construction in 
the flood plain. 

Wadena soils, mainly on benches along the Little Sioux 
River, formed in shallow deposits of silty or loamy sedi- 
ments underlain by sand and gravel. These soils are 
sources of aggregates for the concrete and asphalt mixes 


used in road construction and for the gravel that is used 
to surface roads in the county. 

In Woodbury County the bedrock is overlain by other 
deposits and it seldom affects road construction. A few 
outcrops of limestone, sandstone, and shale occur in Stone 
State Park. 

Ratings are given in table 4 that show the suitability of 
the soils as a source of topsoil for use in embankments, cut 
slopes, and ditches, and as a source of borrow material for 
road construction. At many construction sites, several soils 
may occur within a short distance, and there may be major 
differences in the nature of the soil within the depth and 
scope of the proposed excavation. 


Formation, Morphology, and 
Classification of the Soils 


In this section the factors that have affected the forma- 
tion of the soils of Woodbury County are discussed. Also 
discussed are the development of soil horizons and the 
classification of the soils. Table 6 gives the classification of 
all the soil series mapped in the county. 


Factors of Soil Formation 


Soil is produced by the action of soil-forming processes 
on materials deposited or accumulated by geologic forces. 
The characteristics of the soil at any given point are de- 
termined by (1) the physical and mineralogical compo- 
sition of the parent material; (2) the climate under which 
the soil material has accumulated and existed since ac- 
cumulation; (8) the plant and animal life on and in the 
soil; (4) the relief, or lay of the land; and (5) the length 
of time the forces of soil development have been active. 

Climate and vegetation are the active factors of soil 
genesis. They act on the parent material that has accumu- 
lated through the weathering of rocks and slowly change it 
into a natural body that has genetically related horizons. 
The effects of climate and vegetation are conditioned by 
relief. The parent material also affects the kind of pro- 
file that can be formed, and, in extreme cases, determines it 
almost entirely. Finally, time is needed for changing the 
parent material into a soil. It may be much or little, but 
some time is always required for horizon differentiation. 
Usually, a long time is required for the development of 
distinct horizons. 

The factors of soil genesis are so closely interrelated that 
few generalizations can be made regarding the effect of any 
one factor unless conditions are specified for the other 
four. Many of the processes of soil development are 
unknown. 


Parent material 


The soils of Woodbury County formed in loess, allu- 
vium, glacial till, and eolian sand. A few outcrops of sand- 
stone, limestone, and shale of Cretaceous age are in the 
vicinity of Stone State Park, but none of the soils mapped 
for this survey formed in these materials. 

These parent materials are discussed briefly in the fol- 
lowing paragraphs. Persons interested in a more detailed 
discussion may refer to some of the annual reports of the 
Towa Geological Survey (2,3). 
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TaBLeE 6.—Classification of soil series of Woodbury County 


Series Family Subgroup Order 
Albaton._.__-__ 2-8 Fine, montmorillonitic, caleareous, mesic__-.--------- Vertic Haplaquents._____.__--_ Entisols. 
Blake____-_.._---.-_--- Fine-silty, mixed, calcareous, mesic__-_.-...--------- Aquie Udifluvents__.._..---.-- Entisols. 
Blencoe_....--- ee Clayey over loamy, montmorillonitic, mesic_.___-_-_-- Aquie Hapludolls__---..------- Mollisols. 
Blend iz,2- 22s cetes Se ooe Fine, montmorillonitic, noncalcareous, mesic___-__-_~- Fluventic Haplaquolls_____-__-_ Molisols. 
Caleo___.- _-_ ee Fine-silty, mixed, calcareous, mesic___--..-.-------~- Cumulic Haplaquolls_______._-- Mollisols. 
Carriicaeu ces swede eS Coarse-loamy, mixed, calcareous, mesic_____---_--~---- Typie Udifluvents._--.______-. Entisols, 
Castanea cao o0 Steps Fine-silty, mixed, mesic. -.___.----_.--------------- Entic Hapludolls._______._-_-- Mollisols. 
Chute.__.-_-..------e. Mixéd, MéSi0L asco eee eee eee eee Typic Udipsamments______--_- Entisols. 
CO) 6 ae paella Fine-silty, mixed, noncalearcous, mesic____---__------ Cumulic Haplaquolls__..._..--. Mollisols. 
Corley___.....__.--.-_.-| Fine-silty, mixed, mesic. -.._.-----_-.--------------: Argiaquie Argialbolls....____.-- Moliisols. 
Forney__--_.----------- Fine, montmorillonitic, noncalcareous, mesic. ---_____- | Vertie Haplaquolis___..____---- Mollisols. 
Ca Vale Sn ee Fine-silty, mixed, mesie__-..-_-------------------- .| Typie Hapludolls_-___.___----- Mollisols. 
Grable... 2. -___--__ Coarse-silty over sandy or sandy-skeletal, mixed, | Typic Udifluvents___.._.._---- Entisols. 

calcareous, mesic. 
Wamburgn. vee eee oe Coarse-silty, mixed, calcareous, mesic. ___.----------- Typic Udorthents___________-_- Entisols. 
Waynie..--_.------ Coarse-silty, mixed, calcareous, mesic___-__._------- Typie Udifluvents__.--_____.-- | Entisols. 
Holly Springs__-_.-_-__-- Fine, montmorillonitic, calcareous, mesic¢___-.-_.---- | Cumulic Haplaquolls._._.._._..; Mollisols, 
[dad cae agente Ota aes Fine-silty, mixed, calcareous, mesic_.__..---_------- | Typie Udorthents__.-_________ | Entisols. 
Judsoits <u. oo see Ses Fine-silty, mixed, mesic____.-._--.---------------- | Cumuliec Hapludolls.....--___- ' Mollisols. 
KO oe oo os Soe. _.._.| Fine-silty, mixed, mesie_-------------------------- ' Typie Hapludolls___._-_______- ; Mollisols, 
Kennebee_______-------- Fine-silty, mixed, mesic__----------~--------------- . Cumulie Hapludoils_...--.-- ~~. Mollisols. 
Lakeport_____----- _..-.| Fine, montmorillonitic, mesie_..-.-.--------------- _| Aquie Hapludolls.-._.-_-_____-- ! Mollisols. 
LuUtOn=cecsec = Seago Fine, montmorillonitic, noncaleareous, mesic--~--__-~_- Vertic Haplaquolls__..-.--__._- | Mollisols. 
MePaul.__ _ _..--..---} Coarse-silty, mixed, calcareous, mesi¢____.--~------- _ Typie Udifluvents.-.--..-_-_--| Entisols, 
Modale_..- .__ eta has Coarse-silty over clayey, mixed, calearcous, mesic__- ~~ Aquie Udifluvents_.__.-.2____- ' Entisols. 
Monona_-_-____---------- Fine-silty, mixed, mesi¢c__--_----------------------- Typic Hapludolls__.-_..-__-__-- Mollisols. 
Moville_.__.-_-___- __._.| Coarse-silty over clayey, mixed, calcareous, mesic. __ ~~ Aquie Udifluvents_._-____-_--- Entisols. 
Napa._.__-.-_-- eee _.| Fine, montmorillonitic, caleareous, mesic. ---~-------- Typie Natraquolls_._-...--_---- Mollisols. 
Napier___..------------ Fine-silty, mixed, mesie__-._----------------------. Cumulic Hapludolls._.-..------ | Mollisols. 
Onawa__-_--__ Ee eae Clayey over loamy, montmorillonitic, calcareous, mesic_.) Mollic Haplaquents___...-_~_-- Entisols. 
Owego____-._.-----.---- Fine, montmorillonitic, calcareous, mesic_.--.-------~ Fluventie Haplaquolis_...__-_-- Mollisols. 
Percival. _..._-__--__--_- Clayey over sandy or sandy-skeletal, montmorillonitic, | Aquie Udifluvents__.._..------ Entisols. 
caleareous, mesic. 
Salida... __...._---2-..- Sandy-skeletal, mixed, mesic______-------- Seeea chee Entic Hapludolis._..-_..-_-.-- Mollisols. 
PE Re fh ol NS eet a Fine-silty, mixed, mesic. _--..-.-----~-------------- Typie Hapludolls.__.._._.____- Mollisois. 
Sarpy. 2ecudseuce Seen Mixed, mesie___._....------_---..------------------ Typic Udipsamments______-_-- Entisols. 
Sholbyieueee oo snsesg bees Fine-loamy, mixed, mesic_.-__--.--------.---------- Typic Argiudolis____._..._-_-- Mollisols. 
Solomon__-___-_---.-.-- Fine, montmorillonitic, calcareous, mesic. __---------- Vertic Haplaquolls__.._-.._____ Mollisols. 
Spillville__-___-_-------- Fine-loamy, mixed, mesic.__.___-------------------- Cumulic Hapludolls__..._-_-_-_-- Moliisols. 
Steinauer____.-.-------- Fine-loamy, mixed, caleareous, mesic_______---------- Typie Udorthents_.___- peers Entisols. 
Terril...__-___-.-------- Fine-loamy, mixed, mesic.__.---.------------------- Cumulic Hapludols____-_------ Mollisols. 
Wadena____.___-----.-- Fine-loamy over sandy or sandy-skeletal, mixed, mesic--| Typic Hapludolls___..-._____.- Mollisols. 
Waubonsie___.__----__-- Coarse-loamy over clayey, mixed, calcareous, mesic_---) Aquic Udifluvents__.__-______- Entisols. 
Woodbury_.._---------- Fine, montmorillonitic, noncaleareous, mesic_—.------- Vertic Haplaquolls__.---.____-. Mollisols. 


Loess is the most extensive parent material in the county. 
It is a yellowish-brown, wind-deposited material that con- 
sists mainly of silt particles but has clay and sand in 
smaller amounts. The loess contains no pebbles or stones, 
but it has numerous lime concretions that have formed 
since it was deposited. 

Most of the soils on uplands formed in loess. The most 
extensive of these soils are those of the Ida and Monona 
series. Galva soils are in the northeastern part of the 
county, and Hamburg soils occupy the bluffs along the 
Missouri River. The loess is thickest on the bluffs and thin- 
nest in the northeastern part of the county. It ranges from 
about 4 feet to more than 100 feet in thickness. In places, 
mainly on steep hillsides adjacent to the Little Sioux River 
valley, the loess has been removed by geologic erosion, and 
glacial till is exposed. 

Soils that formed in loess are mainly silt loam or light 
silty clay loam. They provide an unrestricted rooting zone 
for plants, have high available moisture capacity and are 
generally well aerated. 


Alluvium is the parent material of about one-quarter of 
the soils in the county. The largest areca is in the Missouri 
River valley. Alluvium consists of sediment deposited 
along major streams and narrow upland drainageways and 
on low benches. It varies widely in texture because of dif- 
ferences in the materials from which it came and the man- 
ner in which it was deposited. 

Some of the alluvial material, the local alluvium, has 
been transported only short distances and retains many of 
the characteristics of the soils from which it has washed. 
Judson and Napier soils, for example, generally are at the 
base of slopes below soils that formed in loess. Castana 
soils formed partly in material that moved downslope by 
the force of gravity. This material, colluvium, is included 
with local alluvium in this discussion. All these soils are 
similar in texture to the soils upslope. 

About 30 soil series in Woodbury County formed in al- 
luvium. Some of these soils formed in alluvium that has 
been in place Jong enough to be affected by other soil- 
forming processes. Luton, Keg, Salix, Lakeport, and Colo 
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soils are in this group. Other soils formed in parent ma- 
terial of very recent alluvium. Sarpy, McPaul, Haynie, 
Modale, Onawa, Blake, and Albaton soils are in this group. 
The most noticeable difference in these soils is that the 
soils of the first group have accumulated more organic 
matter and have a darker, thicker surface layer than do 
those of the second group. 

The alluvium and the soils that formed in it vary widely 
in texture (70). For example, Luton and Albaton soils 
formed entirely in clayey alluvium; Sarpy soils are loamy 
sand or sand; Keg, Haynie, McPaul, Napier, and Ken- 
nebec soils are silt loam; Colo and Lakeport soils are silty 
clay loam; and Blencoe, Blake, Blend, Holly Springs, 
Onawa, Modale, and Owego soils formed in alluvium that 
has layers of differing textures. 

Alluvial soils that are mostly sand and gravel are mainly 
on benches near the Little Sioux River. They consist 
mostly of glacial outwash that has been carried and sorted 
by water (4). Salida soils, which developed in these coarse 
materials, are on hillsides or escarpments in the valleys. 
Wadena soils formed in medium-textured alluvium under- 
Jain by sand and gravel. 

Glacial till is the parent material for only a few soils 
that occur throughout the uplands, especially in the east- 
ern part of the county. Most of the thick glacial till de- 
posits are covered by loess. The only large areas that are 
exposed are on steep hillsides near the Little Sioux River 
valley where the loess has been removed by erosion. 

Most of the glacial till is from the Kansan glaciation. 
In the northeastern part. of the county, where the Galva 
soils are most extensive, the geological age of the underly- 
ing till is uncertain (79, 3). The unweathered till is firm, 
calcareous clay loam that contains pebbles, boulders, and 
sand, as well as silt and clay. The till is a heterogeneous 
mixture that shows little evidence of sorting or stratifica- 
tion. The mineral composition of its components is sim- 
ilar to that of unweathered loess (9). Shelby and Steinauer 
soils formed in glacial till. 

FEolian sand is a minor component of parent material 
in the county. It was deposited by wind during the same 
period that the loess was deposited. The sand probably 
was picked up from sources only a few miles away and 
redeposited. 

Eolian sand occurs throughout the uplands in small 
patches, mostly less than 10 acres in size. ‘The patches are 
commonly on ridges or hillsides just east of stream valleys. 

Folian sand consists chiefly of quartz, which is very 
resistant to weathering and, therefore, has not been altered 
appreciably since it was deposited. Chute soils are the only 
ones that developed in eolian sand. They have a high con- 
tent of sand and a low content of clay. 

Bedrock outcrops occur only in a small area in and near 
Stone State Park. Thin soils developed in places in the 
weathered rock material that overlies the hard rock, but 
these are of minor extent. 


Climate 


The general climate has had an important overall influ- 
ence on the characteristics of the soils but has not caused 
major differences among the soils. The local climatic dif- 
ferences influence soil characteristics and account for 
differences in soils within the same climatic region. 
Woodbury County soils developed under variable climatic 
conditions (23). In the post-Cary glaciation period, about 


13,000 to 10,500 years ago, the climate was cool and the 
vegetation was dominated by conifers. From 10,500 to 
8,000 years ago, a warming trend changed the vegetation 
from conifers to a mixed forest that was dominantly hard- 
woods. About 8,000 years ago, the climate became warmer 
and drier. Herbaceous prairie plants became dominant 
and have continued to dominate to the present time. About 
3,000 years ago, a late change in the postglacial climate 
from relatively dry prairie conditions to more humid con- 
ditions began (11). 

The present climate is midcontinental subhumid. Nearly 
uniform climate prevails throughout the county, although 
there is some variation in rainfall from west to east. The 
influence of the general climate is modified by local con- 
ditions in or near the developing soil. For example, on 
the very steep Hamburg soils on bluffs, most of the water 
runs off or soaks rapidly into the soil. This results in a 
warmer and drier microclimate than the average of nearby 
areas. Because of this, the vegetation is unlike that else- 
where in the county. Plants, such as yucca, common in 
drier parts of the Great Plains, grow in many places on 
the bluffs. Soils that tend to pond water, such as those of 
the Corley series, are colder and wetter than adjacent 
soils. Slopes that face north and east tend to be cooler and 
more moist than those that face south, and they are more 
likely to support natural stands of trees. 

Weathering of parent material by water and air is acti- 
vated by changes in temperature. Asa result of weathering, 
changes caused by both physical and chemical actions take 
place. Rainfall has influenced the formation of the soils 
through its effect on the amount of leaching in soils and 
on the kinds and amount of vegetation that grows. Some 
variations in plant and animal life are caused by varia- 
tions in temperature or by the action of other climatic 
forces on the soil material. 


Plant and animal life 


A number of kinds of living organisms are important 
in soil development. The activities of burrowing animals, 
worms, crayfish, and micro-organisms, for example, have 
greatly affected the properties of the soils. Differences in 
the kind of vegetation, however, commonly cause the more 
marked differences between soils. 

Tall grasses were the dominant vegetation in Woodbury 
County at the time of settlement (6). Only about 20,000 
acres were in trees. Trees, therefore, have had only a 
slight influence on soil development, and the soils do not 
vary a great deal because of this factor. Trees are most 
common on the steep soils near the Little Sioux River 
valley. Some of those stands have been in place long 
enough to have caused slight, but noticeable, changes in the 
soils. Trees, especially willow and cottonwood, also com- 
monly grow near the larger streams. In this recent allu- 
vium, however, not enough time has elapsed for the trees 
to have influenced soil development except to drop a thin 
litter of leaves and twigs on the soil surface. 

Man changes soil mainly by causing accelerated erosion. 
Less obvious are chemical changes in the soil brought 
about by additions of lime and fertilizer, or changes in 
microbial activity and organic-matter content brought 
about by removing the native vegetation and substituting 
crops. 

In this county soils of the McPaul and Moville series 
have been altered as a result of man’s activities. In these 
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bottom-land soils the original dark-colored surface layer 
has been covered by new parent material that is light 
colored and calcareous. This is material eroded from the 
uplands, largely because of man’s farming operations. 


Relief 


Relief, or topography, refers to the lay of the land. It 
ranges from nearly level to very steep in Woodbury 
County. Relief is an important factor in soil formation 
because of its effect on drainage, runoff, height of the water 
table, and erosion. A difference in topography is the basic 
reason for the differing soil properties of some of the 
soils of the county. 

Even though soils have formed in the same parent 
material, the influence of relief is seen in the color, thick- 
ness and horizonation of the soils. Soils of the Ida, 
Monona, and Corley series are examples of soils that 
formed in similar parent material but differ in character- 
istics mainly because of relief. Corley soils occur in low 
places where water accumulates; Monona soils are well 
drained and occur mostly on slopes where some of the 
water runs off; and Ida soils are in positions where most 
of the water runs off and where erosion has occurred at 
such a rate that little soil formation has taken place. The 
water that percolates through the soils removes clay from 
the A horizon, and much of this clay accumulates in the 
B horizon. Corley soils have accumulated more clay in 
the B horizon than Monona and Ida soils, because more 
water percolates through the profile. Monona soils have 
a thicker, darker colored surface layer than Ida soils and 
are leached of carbonates. Ida soils, where vegetation is 
relatively sparse and erosion has taken place, are cal- 
careous at or near the surface. 

Relief affects the color of the B horizon through its 
effect on drainage and soil aeration. The subsoil of a soil 
that has Lue drainage generally is brown because iron 
compounds are well distributed throughout the horizon 
and are oxidized. The subsoil of soils that have restricted 
drainage is generally grayish and mottled. For example, 
the well-drained Keg soils have a brownish subsoil, but 
the low-lying, poorly drained Luton soils have a gray or 
olive-gray subsoil. ower the texture of the parent 
material in the Missouri River bottomlands is generally 
a co-variant with elevation. The poor drainage of the 
Luton soils is caused by relief and the clayey texture. 

Time 

The passage of time enables the factors of relief, climate, 
and plant and animal life to bring about changes in the 
parent material. Similar kinds of soils are produced from 
widely differing kinds of parent material if other factors 
are active over long periods of time. Soil development is 
generally interrupted, however, by geologic events that 
expose new parent material. 

New parent material has been added to the uplands at 
least three times, and in parts of the county four times 
(18, 19). The bedrock has been covered by glacial drift 
from two or three glaciations. Then, the present surface 
material, the loess, was deposited. As a result, soils were 
buried, and further development of those soils stopped. 

The radiocarbon technique for determining the age of 
carbonaceous material in loess and till has been used to 
date soils formed partly during the Wisconsin glaciation 


(14). Early Wisconsin is the age of the upper part of the 
loess on uneroded uplands (75), and the age of nearly level 
loessal soils on stable divides is about 14,000 years. 
Examples of such soils are those of the Monona and Galva 
series on ridgetops. In much of Iowa, including Woodbury 
County, geologic erosion has beveled side slopes and 
deposited sediments downslope (12). The soils on the side 
slopes that bevel and ascend to the divides are less than 
14,000 years old, and some are less than 1,800 years old. 
Soils of the Napier, Kennebec, Colo, and Judson series 
formed in the sediments that washed from the side slopes. 
They are also less than 14,000 years old. 

Some of the alluvial soils, such as those of the McPaul, 
Haynie, Carr, and Onawa series, developed in material 
deposited since settlement by man. Older soils, such as 
those of the Salix and Keg series, have not been flooded 
since before the first settlers plowed them. The difference 
in the time that the soil-forming factors have been active 
is reflected in the characteristics of the soils. 

The percentage of soils that are about 14,000 years old 
and less than 14,000 years old can be obtained by 
extrapolating soil data by landscapes in counties where 
soil surveys have been completed (7). In Woodbury 
County about 95 percent of the soils are younger than 
14,000 years. 


Processes of Soil Horizon Differentiation 


The differentiation of soil horizons is the result of four 
basic kinds of change. These are additions, removals, trans- 
fers, and transformations in the soil system. These four 
kinds of change affect the amount of organic matter, solu- 
ble salts, carbonates, sesquioxides, or silicate clay minerals 
in the soils. 

The addition of organic matter is important to horizon 
differentiation in most soils. The soils of the flood plains 
are divided into two broad groups based mainly on this 
feature. Dark-colored soils have had organic matter added 
to the surface layer, and light-colored soils have not had 
such additions. The dark color distinguishes soils of the 
Luton series from those of the Albaton series, the Keg 
soils from Haynie soils, and Blencoe soils from Onawa 
soils. In some upland soils, such as those of the Ida and 
Steinauer series, the dark color of the surface layer is the 
only soil feature that reflects the basic processes of hori- 
zonation to any extent. 

The removal of substances from parts of the soil profile 
accounts for some of the most obvious differences among 
a number of soils of the county. The leaching of calcium 
carbonates is an example. Such soils as those of the Ida 
and Steinauer series are calcareous at or near the surface 
because little calcium carbonate has been removed. Lime 
concretions are on the surface in many places. No B hori- 
zon has developed in these soils. In Monona and Shelby 
soils, the leaching of calcium carbonates from the upper 
part of the profile has resulted in the differentiation of a 
B horizon. Soils of the Monona and Ida series formed in 
calcareous loess; the Shelby and Steinauer soils formed 
in glacial till. 

The transfer of substances from one horizon to another 
has occurred in some of the soils of Woodbury County. 
In Napa soils, for example, harmful salts are moved 
upward in the profile by a fluctuating water table and by 
capillary action. Phosphorus is removed from the subsoil 
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by plant roots and transferred to parts of the plant grow- 
ing above the ground. Then it is returned to the surface 
layer in the form of plant residue. 

The translocation of silicate clay minerals is an impor- 
tant process in horizon differentiation. Percolating water 
carries the clay minerals in suspension from the A hori- 
zon. to the B horizon where they accumulate in pores and 
root channels and as clay films on ped faces. This process 
has markedly influenced horizonation of the Corley soils. 
In other soils of the county, the A and B horizons are not 
markedly different in content of clay, and other evidence 
of clay movement is minimal. Another kind of transfer 
that is mimimal in most soils, but occurs to some extent 
in very clayey soils, such as those of the Luton and Alba- 
ton series, 1s that brought about by shrinking and swell- 
ing. This causes cracks to form and some materials from 
ae surface layer to transfer into lower parts of the pro- 

le, 

Transformations are physical and chemical. For exam- 
ple, soil particles are weathered to smaller sizes, The pri- 
mary apatite mineral in parent material is also weathered 
to secondary phosphorus compounds where the pH value 
declines to about 7 (8, 16). This weathering process ac- 
counts for the difference in available phosphorus levels 
between soils formed in similar calcareous parent mate- 
rials. The Ida and Monona soils, for example, formed in 
similar calcareous parent materials, Ida soils are very low 
in available phosphorus; Monona soils, which have been 
leached and are about neutral in pH value, are low in 
available phosphorus. 

The reduction of iron is another example of a trans- 
formation. This process is called gleying and involves the 
saturation of the soil with water for long periods of time 
in the presence of organic matter. It is characterized by 
the presence of iron and by grayish colors. Gleying is evi- 
dent in poorly drained and very poorly drained soils, such 
as those of the Luton series. 


Classification of the Soils 


The soils of Wocdbury County have been classified ac- 
cording to the system of classification adopted for general 
use by the National Cooperative Soil Survey in 1965 and 
supplemented in March 1967 and in September 1968 (27). 
The system is under continual study, and readers inter- 
ested in the development of the system should refer to the 
latest literature available. 

Table 6 shows the classification of each of the soil series 
represented in Woodbury County. It gives the family, sub- 
group, and order for each series. 

The classification system defines classes in terms of 
observable or measurable properties of soils (77). The 
properties chosen are primarily those that permit the 
grouping of soils that are similar in genesis. The classifi- 
cation is designed to encompass all soils. It has six cate- 
gories. Beginning with the most inclusive, they are the 
order, the suborder, the great, group, the subgroup, the 
family, and the series. These are briefly defined in the fol- 
lowing paragraphs. 

Orver: Ten soil orders are recognized in the current 
system: Entisols, Vertisols, Inceptisols, Aridisols, Molli- 
sols, Spodosols, Alfisols, Ultisols, Oxisols, and Histosols. 
The properties used to differentiate the soil orders are 


those that tend to give broad climatic groupings of soils. 
Two exceptions, Entisols and Histosols, occur in many 
different climates. 

Two of the ten orders, Entisols and Mollisols, are repre- 
sented in Woodbury County. Entisols are recent soils in 
which there has been no horizon development. Mollisols 
have a thick surface layer that has been darkened by or- 
ganic matter. 

Susorper: Each order is subdivided into suborders, 
primarily on the basis of those characteristics that seem to 
produce classes having the greatest genetic similarity. 
These are mainly characteristics that reflect either the 
presence or absence of waterlogging or soil differences 
resulting from climate or vegetation. The climatic range 
is narrower than that of the orders. 

Great Group: Soil suborders are divided into great 
groups on the basis of uniformity in the kinds and se- 
quence of major soil horizons and similarity of the sig- 
nificant features. The horizons used to make separations 
are those in which clay, iron, or humus have accumulated 
or those that have pans that interfere with the growth of 
roots or the movement of water. The features used are the 
self-mulching properties of clays, soil temperature, chem- 
ical composition (mainly calcium, magnesium, sodium, 
and potassium), and the like. 

Suncroup: Great groups are subdivided into sub- 
groups, one representing the central (typic) segment of 
the group, and others, called intergrades, that have prop- 
erties of one great group and also one or more properties 
of another great group, suborder, or order. Subgroups may 
also be made in instances where soil properties intergrade 
outside the range of any other great group, suborder, or 
order. 

Famity: Families are established within a subgroup 
primarily on the basis of properties that affect the growth 
of plants or the behavior of soils when used for engineer- 
ing. Among the properties considered are texture, min- 
eralogy, reaction, soil temperature, permeability, thick- 
ness of horizons, and consistence. 

Srermms: The series consists of a group of soils that 
formed in a particular kind of parent material and have 
genetic horizons that, except for texture of the surface 
layer, are similar in differentiating characteristics and in 
arrangement in the soil profile. Among these character- 
istics are color, structure, reaction, consistence, and min- 
eralogica] and chemical composition. 


General Nature of the County 


This section discusses the early history and development 
of the county, farming trends, topography, and the 
climate. 


History and Development 


The Lewis and Clark expedition came up the Missouri 
River and passed what is now Woodbury County in 1804. 
The first settlers arrived in 1848, and Sioux City was 
founded a few years later. 

The native vegetation at the time of settlement was 
mainly grass. The principal kinds were big bluestem, little 
bluestem, switchgrass, and indiangrass. Swamp grasses 
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and rushes were in a sizable area of Marsh in the eastern 
pare of the Missouri River valley. 

The early settlers were plagued by serious infestations 
of grasshoppers, one so severe that money had to be appro- 
priated to buy seed wheat for farmers who had lost their 
crop. The most serious hazard through the years, however, 
has been flooding. About 120,000 acres of the county are in 
the Missouri River valley, and damage is widespread when 
that stream overflows. Five other rivers and several large 
creeks flow through the county, and at times they have 
flooded and caused considerable damage. Sioux City is sub- 
ject to flooding by the Missouri, Big Sioux, and Floyd 
Rivers, and by Perry Creek. In former years loss of life 
and property because of flooding was commonplace, but 
large upstream dams on the Missouri River and other 
flood control projects have greatly reduced the hazard. 

By 1885, despite the hazards, the population of the 
county had grown to about 32,000 and that of Sioux City 
to 19,000. There were 173,604 acres in cultivation, includ- 
ing 74,189 acres in corn, 17,364 in wheat, and 11,488 in oats. 
Yields, calculated from acreage and total yield figures, 
were 37 bushels per acre for corn, 14 for wheat, and 30 for 
oats. 

The first settlers engaged mainly in cash-grain farming. 
Wheat was the most important crop, but corn soon re- 
placed wheat as the leader. Stock raising and feeding also 
increased rapidly in importance. In 1881 a stockyard com- 
pany was organized. The stockyards at Sioux City are now 
among the largest in the world. 

By 1960 the population of the county was approxi- 
mately 110,000, and that of Sioux City was about 90,000. 
Another 18 towns or villages had populations up to about 
1,000 people. In recent years the number of villages has 
. decreased, and the rural population is declining. Sioux 
City had a 6.2 percent increase in population from 1950 to 
1960. 

Woodbury County has more than 160 manufacturing 
and processing firms. Plants in Sioux City are major proc- 
essors of meat, honey, and popcorn, as well as other foods. 
A wide variety of other articles are produced in the 
county. Sioux City is also a retail and wholesale center for 
a large area that extends into four States. 

The county is served by two airlines, five railroad com- 
panies, a number of trucking firms, and, recently, by a 
barge line on the Missouri River. Four U.S. highways 
cross the county, including Interstate Highway 29. A net- 
work of State and county highways puts any point in the 
county within a few miles of a hard-surface road. In addi- 
tion, gravel roads run along most section lines. 

Two State parks and numerous county and city parks 
are in Woodbury County. 


Trends in Farming 


In this section trends in farming are presented. The 
statistics used are from the 1965 Towa annual farm census. 

In recent years the number of people living on farms 
and the number of farms has decreased, but the total acre- 
age in farms remained about the same. The size of an aver- 
age farm has increased, as has the percentage of the acre- 
age owned by the operator. In Woodbury County, there 
were 8,776 people living on 2,317 farms in 1965. An aver- 
age farm was 238 acres in size, and 52.7 percent of the 


farms were owned by the operators. This compares to a 
State average of 223 acres per farm and 51.3 percent 
operator-owned. 

The acreage of the more important crops has been rea- 
sonably consistent, but the acreage of rye, flaxseed, barley, 
and sorghum has decreased substantially. Drought condi- 
tions have caused sorghum to be substituted for corn in 
some years. The acreage of soybeans has been increased 
considerably in recent years. The number of acres of crops 
in Woodbury County in 1965 was as follows: corn, 
154,462; oats, 29,184; soybeans, 60,391; wheat, 574; pop- 
corn, 2,071; all hay, 82,395; and all pasture, 100,342. In 
addition, 101,882 acres were not harvested or pastured, and 
44,143 acres were in lots, roads, woods, and wasteland. 

The population of sheep and turkeys has increased 
markedly in recent years, but milk cows and chickens have 
decreased in number. The number of grain-fed cattle mar- 
keted has also increased. The number and the principal 
kinds of livestock raised and sold in 1965 was as follows: 
grain-fed cattle marketed, 82,796; grain-fed sheep and 
lambs marketed, 19,071; calves born, 14,711; lambs born, 
4,467; sows farrowed, 32,429; milk cows, 4,075; beef cows, 
11.841; hens and pullets of Jaying age, 101,709: commer- 
cial broilers raised, 6,820; and turkeys raised, 397,350. 


Topography 


Woodbury County is in the western part of the corn helt, 
near the rangelands of the West. This is an important 
factor in the development of the large livestock industry 
of the county. 

About 40 percent of the county consists of nearly level 
and gently sloping soils in stream valleys, but most of the 
remaining 60 percent is rolling to hilly. Newcomers are 
often surprised to see row crops planted on the hillsides, 
because soils with similar slopes are considered suitable 
only for pasture in many parts of the world. In much of 
Woodbury County, however, row crops can be grown in 
regular rotations without excessive soil loss. This is largely 
because the soils formed in thick deposits of loess. 

All of the county is in the watershed of the Missouri 
River. The major tributary streams that flow through the 
county are the Big Sioux, Floyd, Maple, Little Sioux, and 
West. Fork of the Little Sioux Rivers and Perry, Big 
Whiskey, Elliott, and Wolf Creeks. These streams flow to 
the south and southwest. Only Perry Creek and the Big 
Sioux and Floyd Rivers enter the Missouri River in this 
county. The other streams drain into the Little Sioux 
River, either naturally or through drainage ditches con- 
structed in the Missouri River valley. The Little Sioux 
River enters the Missouri River about 50 miles south of the 
county. 

Elevations within the county vary by about 400 feet. The 
town of Hornick, in the Missouri River valley near the 
southern boundary of the county, is approximately 1,060 
feet above sea level. Stone State Park, in the bluffs along 
the edge of the Missouri and Big Sioux River valleys, is at 
elevations of about 1,450 feet. 

All the towns and villages of the county are at least 
partly in stream valleys, and about half of them are en- 
tirely within a valley. Seven of these towns and villages 
and parts of Sioux City are in the Missouri River valley. 
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Climate ° 


Woodbury County, in the central part of the western- 
most tier of Iowa counties, slopes to the west and southwest 
towards the Missouri River. About 20 percent of the county 
is in the valleys of the Missouri and Big Sioux Rivers, 
about 20 percent lies in the tributary valleys, 
and most of the remaining 60 percent is upland. 
Tables 7 and 8 give temperature and precipitation data re- 
corded at Mapleton, in Monona County. Climatic data 
from Mapleton, which is in the uplands, are more rep- 
resentative of Woodbury County than data from Sioux 
City, which is in the valley. The greatest variations in the 
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climate of Woodbury County are in the distribution of 
minimum temperatures and warm-season showers. 

On calm, clear nights minimum temperatures vary 
throughout the county, sometimes 10° F. or more. The 
warmest locations are normally in urban and upland areas, 
and the coldest are in rural lowlands. Maximum tempera- 
tures usually do not vary greatly. In an average summer, 
30 days have a temperature of 90° or higher, which is 
generally too warm for optimum crop growth and de- 
velopment. Crops are affected by the evaporation that 
occurs when temperatures are above 90°. 


*By Paun J. Warrs, State climatologist, National Weather 
Service. 


Tape 7.—Temperature and precipitation data 


[Data from Mapleton in Monona County, near the southeastern corner of Woodbury County. Period of record 1937 to 1966] 


Temperature Precipitation 
One year in 10 will Average 

have— number | Average 

Month Average Average Average Average Average of days depth of 

daily daily monthly | monthly total with snow] snow on 

maximum | minimum | maximum | minimum Less More cover of 1 | days with 
than— than— inch or | snow cover 

more 
oR bade aH ae ORs Inches Inches Inches Days Inches 

January_._-_-------.-----_- 29 9 51 —18 0. 56 0. 16 1, 32 16 4 
February___-.--.-.--------- 34 13 53 —10 1. 04 .27 2. 35 13 4 
Marchescieso ds ecdse.5esc8 43 24 70 1 1. 66 47 3. 54 9 5 
7415) 2 | eee oe cae 61 36 83 21 2. 47 . 88 4. 36 1 2 
Mayo 2 etic fien Ger ay ent a oe 72 48 89 31 3. 94 1. 33 6. 77 ©) 1 
JUNG spore easel eeet cance eee 80 59 94 44 4,94 2. 65 8. 09 0 0 
Us ohn eae cee es ees 86 63 96 51 3. 47 1. 03 7. 21 0 0 
AU SUSE por ee 85 62 96 48 3. 76 1. 40 8. 32 0 0 
September_...-.-__-----__- 77 51 91 32 2. 66 . 83 6. 01 0 0 
October___..--------- 67 40 84 21 1, §2 .18 3. 28 Q) 1 
November..--__...-------_- 47 25 69 3 . 87 . 07 2.14 4 3 
December__-._____--_-.-__- 35 15 55 —7 . 59 . 05 1, 22 9 3 
Cale bccn ua cksk wot 60 Of |eoeoouw ee iw eeeeceen 7 tae > ey Eee ne (ee 52 4 


1 Less than half a day. 


TABLE 8.—Probabilities of last freezing temperatures in spring and first in fall 


[Data from Mapleton in Monona County, near the southeastern corner of Woodbury County] 


Dates for given probability and temperature 


Probability 
16° F. or lower | 20° F. or lower | 24° F. or lower | 28° F. or lower | 32° F. or lower 

Spring: 

1 year in 10 later than_....._-- 2 ___ April 15 April 23 April 30 May 8 May 17 

2 years in 10 later than___.___.______ April 10 April 18 April 25 May 5 May 12 

5 years in 10 later than_.___.________ March 30 April 7 April 15 April 23 May 2 
Fall: 

1 year in 10 earlier than________._.__- October 23 October 16 October 11 September 23 September 16 

2 vears in 10 earlier than___..-_-______ October 28 October 21 October 16 September 28 September 21 

5 vears in 10 earlier than____-________ November 7 October 31 October 26 October 8 October 1 
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The annual precipitation increases about 12 percent from 
the western part of the county to the eastern part. It av- 
erages about 24.5 inches in the western townships and 
about 27.5 inches in the eastern townships. Intense show- 
ers are more frequent over the uplands than over the west- 
ern lowlands. In the years 1951 to 1960, Mapleton averaged 
19 days with half an inch or more of rainfall, as compared 
with 16 days at Sioux City. The amount of rainfall 1s im- 
portant in determining the erosion potential, and the 
sloping uplands are subject to sheet and gully erosion. 

The greatest number of showers are reported in May, 
and almost all occur in the warm half of the year. Most 
heavy showers occur before the ground cover is well 
enough established to control erosion. About 75 percent of 
the annual precipitation falls as showers during the warm 
season from April through September. The amount of 
rainfall in scattered showers is variable over the county, 
but it averages out over a long period of time. 

Crops need to be planted when there is ample moisture 
in the subsoil and the surface layer is relatively dry. 
Gentle, well-spaced showers are desirable throughout the 
cropping season. May and June are normally the rainiest 
months; dry periods are most likely Jate in July and late 
in August. The probability of receiving an inch or more of 
rainfall in a one-week period is about 2 years out of 5 in 
June and decreases to about 1 out of 4 in July and August. 
Well-developed corn requires about an inch of moisture per 
week during the summer; therefore, the amount of soil 
moisture available to plants in spring is important in an- 
ticipating seasonal growth. 


Literature Cited 


(1) Amertcan AssocraTiIon Or State Highway OFFICIALS, 
1961. STANDARD SPECIFICATIONS FOR HIGHWAY MATERIALS AND 
METHODS OF SAMPLING AND TESTING. Hd. 8, 2 V., 
illus. Washington, D.C. 
(2) Barn, H. F. 
1896. GEOLOGY OF WOODBURY COUNTY. 
Rpt. 1895,5: 241-299, illus. 
(3) CARMAN. J. ERNEST. 
1929, FURTHER STUDIES ON THE PLEISTOCENE GEOLOGY OF 
NORTHWESTERN IoWA. Iowa Geol. Surv. Ann. Rpt. 
1929, 35: 15-194, illus. 
(4) Cottras, C. Lywn and McCracken, Ratpu J. 
1952. PROPERTIES OF SOILS OF THE OUTWASH TERRACES OF WIS- 
CONSIN AGE IN Iowa. Proc. of the Iowa Acad. of 
Sci. 59: 233-247, illus. 
(5) Danrets, RAYMOND B. 
1960. ENTRENCHMENT OF THE WILLOW DRAINAGE DITCH, HAR- 
RISON COUNTY, 1owa. Amer. Jour. Sci. 258: 161- 
176, illus. 
(6) Davinson, R. R. 
1961. COMPARISONS OF THE IOWA FOREST RESOURCES IN 1832 
AND 1954. Jowa State Jour. Sci.36: 133-136. 
(7) DrperiKsen, R, I. 
1967. A LOOK AT IoWA’S SOILS. 
Cons. 22: 112-114, illus. 
(8) Hsu, P. H. and Jackson, M. L. 
1960. INORGANIC PHOSPHATE TRANSFORMATIONS BY CHEMICAL 
WEATHERING IN SOILS AS INFLUENCED BY pH. Soil. 
Sci. 90: 16-24. 
(9) Kay, Grorce F. and Granay, Jack B. 
1948. THE ILLINOIAN AND POST-ILLINOIAN PLEISTOCENE GEOL- 
ogy oF rowa. Iowa Geol. Surv. Ann. Rpt. 38; 
1-262, illus, 
(10) McCLeLianp, J. E., Warre, EB. M., and Rrecken, F. F. 
1950. CAUSES OF DIFFERENCES IN SOIL SERIES OF THE MISSOURI 
RIVER BOTTOMLANDS OF MONONA couNTY. lowa 
Acad. Sci.57: 253-258, illus. 


Iowa Geol. Surv. Ann. 


Jour. of Soil and Water 


(11) McComp, A. L. and Loomis, W. E. 
1944. SUBCLIMAX PRAIRIE: Rorrey Botany Club Bul. 71: 
45-76. 
(12) Rune, R. V., Danrets, R. B., and Capy, JoHN G. 
1967. LANDSCAPE EVOLUTION AND SOIL FORMATION IN SOUTH- 
WESTERN Iowa. U.S. Dept. Agr. Tech. Bul. 1349, 
242 pp., illus. 


(18) , Priy, R. C., and Rrecken, F. F. 
1955, PROFILE CHARACTERISTICS OF SOME LOESS-DERIVED SOILS 
AND SOIL AERATION. Soil Sci. Soc. Proc. 19: 345, 
illus, 
(14) AND ScHOLTEs, W. H. 
1955. RADIOCARBON DATES IN CENTRAL Iowa. Jour, Geol. 63: 
82-92, illus. 
(15) 


1956. AGES AND DEVELOPMENT OF SOIL LANDSCAPES IN RELA- 
TION TO CLIMATIC AND VEGETATIONAL CHANGES IN 
iowa. Soil Sci. Soc. Amer. Proc. 20: 264-273, illus. 

(16) Runes, E. C. A. and RiecKen, F. F. 

1966. INFLUENCE OF NATURAL DRAINAGE ON THE DISTRIBUTION 
AND FORMS OF PHOSPHORUS IN SOME IOWA PRAIRIE 
sorts. Soil Sci. Soc. Amer. Proc.30: 624-630. 

(17) Simonson, R. W. 

1962. SOIL CLASSIFICATION IN THE UNITED STATES. 
1027-1034. 

, RrecKEN, F. F., and Suiru, Guy D. 

1952. UNDERSTANDING IOWA SOILs. 142 pp., illus. 

(19) Smarn, Guy D. and Rrecxken, F. F. 

1947. THE IOWAN DRIFT BORDER OF NORTHWESTERN IOWA. 
Amer. Jour. Sci. 245: 706-718. 

(20) Unirep States DEPARTMENT OF AGRICULTURE. 

1951. SOIL SURVEY MANUAL. U.S. Dept. Agr. Handbook 18, 
503 pp., illus. 

1960. SOIL CLASSIFICATION, A COMPREHENSIVE SYSTEM, 
7TH APPROXIMATION. 265 pp., illus. (Supplements is- 
sued in March 1967 and September 1968) 

(22) Unitep States DEPARTMENT OF DEFENSE. 

1968. UNIFIED SOIL CLASSIFICATION SYSTEM FOR ROADS, AIR- 
FIELDS, EMBANKMENTS AND FOUNDATIONS. MIL- 
STD-619B, 30 pp., illus. 

(283) WALKER, Parrick, H. 

1966. POSTGLACIAL ENVIRONMENTS IN RELATION TO LANDSCAPE 
AND SOILS ON THE CARY DRIFT, lowa. Agr. and Home 
Ee. Exp. Sta., Iowa State Univ. of Sci. and Tech., 
Res. Bul. 549: 839-875, illus. 


Sei. 187: 
(18) 


(21) 


Glossary 


Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available water capacity (also termed available moisture capac- 
ity). The capacity of soils to hold water available for use by 
most plants. It is commonly defined as the difference between 
the amount of soil water at field capacity and the amount at 
wilting point. It is commonly expressed as inches of water per 
inch of soil. 

Bottom land. (see Terrace, geological.) 

Caleareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Catch crop. A supplementary crop grown at a time when the 
ground would ordinarily lie fallow, as between the plantings of 
two principal crops. 

Catsteps. Stair-step effect on steep soils caused by natural, down- 
hill slumping of the soil material. 

Colluvium. Soil material, rock fragments, or both, moved by creep, 
slide, or local wash and deposited at the base of steep slopes. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass. 

Friable-—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 
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Plastic—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—wWhen dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Desilting basin. An area in which bottom-land fields are pur- 
posely flooded to permit sedimentation and prevent drain- 
ageways from becoming clogged with silt. 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation 
that existed during the development of the soil, as opposed 
to altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven 
different classes of natural soil drainage are recognized. 

Excessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat cacessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
mouly of intermediate texture. 

Moderately welt drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A and upper B horizons and have mottling 
in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and in Podzolic soils commonly have 
mottlings below 6 to 16 inches, in the lower A horizon and 
in the B and C horizons. 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light 
gray, with or without mottling, in the deeper parts of the 
profile. 

Eolian soil material. Earthy parent material accumulated through 
wind action; commonly refers to sandy material in dunes or 
to loess in blankets on the surface. 

Flood plain. Nearly level land, consisting of stream sediments, that 
borders a stream and is subject to flooding unless protected 
artificially. 

Glacial drift (geology). Rock material transported by glacial ice 
and then deposited ; also includes the assorted and unassorted 
materials deposited by streams flowing from glaciers, 

Glacial outwash (geology). Cross-bedded gravel, sand, and silt 
deposited by melt water as it flowed from glacial ice. 

Glacial till (geology). Unassorted. nonstratified glacial drift con- 
sisting of clay, silt, sand, and boulders transported and de- 
posited by glacial ice. 

Gleyed soil. A soil in which waterlogging and lack of oxygen have 
caused the material in one or more horizons to be neutral gray 
in color. The term “gleyed” is applied to soil horizons with 
yellow and gray mottling caused by intermittent waterlogging. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizgon.—The mineral horizon at the surface or just below 
an O horizon. This horizon is the one in which living 
organisms are most active and therefore is marked by the 
accumulation of humus. The horizon may have lost one or 
more of soluble salts, clay, and sesquioxides (iron and alumi- 
num oxides). 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has dis- 
tinctive characteristics caused (1) by accumulation of clay, 
sesquioxides, humus, or some combination of these; (2) by 
prismatic or blocky structure; (3) by redder or stronger 
colors than the A horizon; or (4) by some combination of 
these. Combined A and B horizons are usually called the 


solum, or true soil. If a soil lacks a B horizon, the A horizon 
alone is the solum. 

C horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be 
like that from which the overlying horizons were formed. 
If the material is known to be different from that in the 
solum, a Roman numeral precedes the letter C. 

R layer—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
Aor B horizon. 

Loess. Fine-grained material, dominantly of silt-sized particles, 
that has been deposited by wind. 

Mottling, soil. Irreguiarly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
eates poor aeration and lack of drainage. Descriptive terms 
are as follows: Abundance—fcew, common, and many; size— 
jine, medium, and coarse; and contrast—faint, distinct, and 
prominent. The size measurements are these: fine, less than 
5 millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 
inch) in diameter along the greatest dimension. 

Ped. An individual natural soil aggregate, such as a crumb, a prism, 
or a block, in contrast to a clod. 

Permeability. The quality of a soil horizon that enables water or 
air to move through it. Terms used to describe permeability 
are as follows: very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or “sour,” soil is one that gives an acid reaction; an 
alkaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 


pH pH 
Extremely acid___. Below4.5 Neutral _--.-_______ 6.6 to 7.3 
Very strongly acid. 4.5t05.0 Mildly alkaline_____ 7.4 to 7.8 
Strongly acid_____ 5.1t05.5 Moderately alkaline. 7.9 to 84 
Medium acid______ 5.6t06.0 Strongly alkaline____ 8.5 to 9.0 
Slightly acid______ 6.11065 Very strongly alka- 9.1 and 
line. higher 


Silty soils. Soils that have a high percentage of silt and a low 
percentage of sand. 
Slope. The degree of soil incline, classified as follows: 


Pereent 
Nearly level___--------._-_-_--- ee 0 to 2 
Gently sloping...-___--_--_-__-----__-- 2to 6 
Moderately sloping__--.--.-..-.____- eee 5 to 9 
Moderately sloping...-__-__--_--§- 5. eee eee 6 to 10 
Strongly sloping__------_----_.-.-22-_-__ 9 to 14 
Strongly sloping._------------___-------_ = 10 to 15 
Moderately steep__-..------_--_--- eee 14 to 18 
Moderately steep__----------------_---_--__.-22-__.__ 15 to 20 
Steep __.-----------------_-- ee eee 18 to 25 
Steep —-- ~~ ee een 20 to 30 
Very steep__-----------------1--------_-----u ++ ___-- 25 to 40 
Very steep__-----------~-----~--__------------~------- 30+ 


Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic 
(vertical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are (1) single grain (each 
grain by itself, as in dune sand) or (2) massive (the par- 
ticles adhering together without any regular cleavage, as in 
many claypans and hardpans). 

Terrace. An embankment, or ridge, constructed across sloping soils 
on the contour or at a slight angle to the contour. The terrace 
intercepts surface runoff so that it may soak into the soil or 
flow slowly to a prepared outlet without harm. Terraces in 
fields are generally built so they can be farmed. Terraces in- 
tended mainly for drainage have a deep channel that is main- 
tained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, lake, or the sea. Stream terraces 
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are frequently called second bottoms, as contrasted to flood Tilth, soil. The condition of the soil in relation to the growth 


plains, and are seldom subject to overflow. Marine terraces of plants, especially soil structure. Good tilth refers to the 
were deposited by the sea and are generally wide. ; friable state and is associated with high noncapillary porosity 
Texture, soil, The relative proportions of sand, silt, and clay and stable, granular structure. A soil in poor tilth is non- 
particles in a mass of soil. The basic textural classes, in order friable, hard, nonaggregated, and difficult to till 
? 3 % if 


of increasing proportion of fine particles, are sand, loamy sand, Water table. The highest part of the soil or underlying rock 


sandy loam, loam, silt loam, silt, sandy clay loam, clay loam 7 A Fi 
iy olay loam, sant clay, brie olay, nia clay. The sand, material that is wholly saturated with water. In some places 
loamy sand, and sandy loam classes may be further divided an upper, or perched, water table may be separated from a 


by specifying “coarse,” “fine,’”’ or “very fine.” lower one by a dry zone. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


WORKS AND STRUCTURES 


Highways and roads 


Highway markers 


National Interstate .......... 


State or county 


Railroads 
Single track ..............0.. 
Multiple track .........0.0.., Ht tH 
Abandoned ...............0.. ee ee 


bebe e ener tence ees — 
R. R. under woo, _ | 
Tunnel eee cee ccc cee ces eee ees eS 
Buildings vee ceeecee - wl 
Tol Tole) c 
Church Loe eee ence eens i 
Mine and quarry .............05 R 
Gravel pit oo... x 
Power lin@ oo... 2. eee eee eee ween ee eee nn een ne 
Pipeline ........... cece eee et SY SS 
Cemetery oo. eee Ti 


Levee oo cece ce eee 

TankS oo. see e cece e cece eee e 
Well, oil or gas ..... bette teas 4 
Forest fire or lookout station .., a 


Windmill 20... eee ms 


CONVENTIONAL SIGNS 


BOUNDARIES 
National or state .............. as 
County oo... cece cece ees —_—_ ee 
Minor civit division ............. — 
Reservation : eee nance eee ee ee —— - ———— . 
Land grant 20... e ee eee ——- .. Se 
Small park, cemetery, airport... 9 _.....----- eee eae 


DRAINAGE 
Streams, double-line 


Perennial 


Intermittent ooo) ee, 
Streams, single-line 

Perennial ............c0c0eues a ee 

Intermittent 
Crossable with tillage 
implements .............. eet 
Not crossable with tillage . - 
implements .............. a a ai 
Stabilized grade .......... TN ee 

CANAL 


Lakes and ponds 


Perennial .............c cee eee 


SPrING cece e ences % 
Marsh or swamp ..o..........., a 
Wet spot ............. cece ees v 
Altuvial fan oo... ieee eee ee eee ee TE 
Drainage end ................... eT ee 
RELIEF 
Escarpments 
Bedrock 2... eee e cece Vu VV YYYYYY YY yy 
Other cece cece SUT TTT rere yet 
a 
Prominent peak ................ aE 


Depressions or sinkholes 


Large Smail 
attttyy, 
ig s 
Unclassified .......0.00.000,, ahs ° 


WOODBURY COUNTY, |OWA 


SOIL SURVEY DATA 


Soil boundary 


and symbol .................. 
& °o 
Gravel oii. c cece e eee o & 
6’ 8 
Stony oo... cece eee ee g 
Stoniness vo & 
Very stony .......... a 
¥ v 
Rock outcrops ...............005 v 
Chert fragments ................ va 
Clay spot oc. e cece cece ea eee * 
Sand spot oo... cece “ 
Gumbo or scabby spot ........, $ 
Made land 1... eee = 
Severely eroded spot ........... = 
Blowout, wind erosion .......... v 
GUY eee cece cece nee e eee DPA 
Short steep slope ......ceeeeeeee tet .. 
“Catstep” erosion .............. ) 
Glacial till outcrop .............. + 
Small area of Dow soit .......... fo) 
Small area of Ida soil ........... 9 


NOTE: Soil boundaries may terminate on 
levees within this county. 


SYMBOL 
1B3 
1C3 
1D3 
1E3 
1F3 
1G3 
2G 
3E 
8B 
10A 
10B 
10B2 
1OC2 
10D2 
10D3 
1OE2 
10E3 
10F2 
11B 
12C 
2402 
25E3 
27B 
27C 
33D2 
33E2 
33F2 
3562 
36 
44 
46 
49 
53 
66 
67 
68 
70 
73C2 
73E3 
7363 


108B 
108C2 


SOIL LEGEND 


IOWA AGRICULTURAL EXPERIMENT STATION 


Symbols consist of numbers, letters, or a combination of numbers and letters, for example, 36, 310D2, and ML. 


The number designates the soil type, soil complex, or land type. A capital letter, A, B, C, D, E, F, or G, 


following a number indicates the slope. Symbols without a slope letter are those of nearly level soils. A 
final number 2 after the slope letter indicates a moderately eroded soil; 3, a severely eroded soil. 


NAME 


Ida silt loam, 2 to 6 percent slopes, severely 
eroded 

ida silt loam, 6 to 10 percent slopes, severely 
eroded 

Ida silt loam, 10 to 15 percent slopes, severely 
eroded 

Ido silt loam, 15 to 20 percent slopes, severely 
eroded 

Ido silt loam, 20 to 30 percent slopes, severely 
eroded 

Ida silt loam, 30 to 40 percent slopes, severely 
eroded 

Hamburg silt loam, 30 to 75 percent stopes 

Castana silt loam, 15 to 20 percent slopes 

Judson silty clay foam, 2 to 6 percent slopes 

Monona silt loam, 0 to 2 percent slopes 

Monona silt loam, 2 to 6 percent slopes 

Monona silt loam, 2 to 6 percent slopes, 
moderately eroded 

Monona silt loam, 6 to 10 percent slopes, 
moderately eroded 

Monona silt loam, 10 to 15 percent slopes, 
moderately eroded 

Monona silt loam, 10 to 15 percent slopes, severely 
eroded 

Monona silt loam, 15 to 20 percent slopes, 
moderately eroded 

Monena silt loam, 15 to 20 percent slopes, severely 
eroded 

Monona silt loam, 20 to 30 percent slopes, 
moderately eroded 

Colo-Judson silty clay loams, 2 to 6 percent slopes 

Napier silt toam, 6 to 10 percent slopes 

Shelby loam, 5 to 14 percent slopes, moderately 
eroded 

Chute loamy fine sand, 5 to 18 percent slopes, 
severely eroded 

Terril loam, 2 to 6 percent slopes 

Terril loam, 6 to 10 percent slopes 

Steinaver clay loam, 5 to 14 percent slopes, 
eroded 

Steinaver clay loam, 14 to 18 percent slopes, 
moderately eroded 

Steinaver clay loam, 18 to 25 percent slopes, 
moderately eroded 

Steinaver-Shelby complex, 25 to 40 percent slopes, 
moderately eroded 

Solix silty clay loam 

Blencoe silty clay 

Keg silt loam 

Waubonsie fine sandy loam 

Riverwash 

Luton clay 

Woodbury silty clay 

Napa clay 

Me Paul silt loam 

Salida sandy loam, 5 to 9 percent slopes, 
moderately eroded 

Salida sandy loam, 9 to 18 percent slopes, 
severely eroded 

Salida sandy loam, 18 to 40 percent slopes, 
severely eroded 

Wadena loam, moderately deep, 2 to 5 percent slopes 

Wadena loam, moderately deep, 5 to 9 percent slopes, 
moderately eroded 


SYMBOL 


133 
137 
144 
145 
146 
147 
149 
155 
156 
170D 
212A 
212B 
233 
237B 
237C 
238A 
244 
245 
275 
310B 
310C2 


310D2 


315 
354 
366 
436 
466 
533 
514 
515 
538 
552 
553 
624F3 


708A 


708B 


709A 
709B 
733 
734 
845 
850 
851 
852 
865 
885 
887B 
888E 
896 
897 
945 
955 
958 
983E 


984C 


BP 
ML 


NAME 


Colo silty clay loam 

Haynie silt foam 

Blake silty clay loam 

Onawa silt loam 

Onawa silty clay 

Modale silty clay loam 

Modale silt loam 

Albaton silty clay loam 

Albaton clay 

Napier-Castana silt logms, 10 to 15 percent slopes 

Kennebec silt loam, 0 to 2 percent slopes 

Kennebec silt loam, 2 to 6 percent slopes 

Corley silt loam 

Sarpy loamy fine sand, | to 5 percent slopes 

Sarpy loamy fine sand, 5 to 18 percent stopes 

Sarpy fine sandy loam, 0 to 2 percent slopes 

Blend silty clay 

Blend silty clay loam 

Moville silt loam 

Gatva silty clay loam, 2 to 6 percent slopes 

Galva silty clay loam, 6 to 10 percent slopes, 
moderately eroded 

Galva silty clay loam, 10 to 15 percent slopes, 
moderately eroded 

Alluvial land 

Marsh 

Luton silty clay loam 

Lakeport silty clay loam 

Solomon clay 

Grable silty clay loam 

Grable silt loam 

Percival silty clay 

Carr fine sandy loam 

Owego silty clay 

Forney clay 

Shelby soils, 14 to 24 percent slopes, severely 
eroded 

Wadena silt loam, moderately deep, O to 2 percent 
slopes 

Wadena silt loam, moderately deep, 2 to 5 percent 
slopes 

Wadena silt loam, deep, 0 to 2 percent slopes 

Wadena silt loam, deep, 2 to 5 percent slopes 

Calco silty clay loam 

Holly Springs silty clay loam 

Colo silt loam, calcareous overwash 

Blend silty clay loam, overwash 

Forney silty clay loam, calcareous overwash 

Owego silt loam, calcareous overwash 

Salix silty clay loam, overwash 


Sarpy soils and Alluvial land 

Mc Paul-Kennebec silt loams, 2 to 6 percent slopes 

Terril and Castana soils, 10 to 20 percent slopes 

McPaul, Albaton, and Blake soils 

Solomon-Luton silt loams, calcareous overwash 

Albaton clay, depressional 

Mc Paul silt loam, frequently flooded 

Spillville loam, frequently flooded 

Castana-Gullied land complex, 6 to 20 percent 
slopes 

Napier-Gullied land complex, 2 to 10 percent 
slopes 

Borrow pits 

Made Sand 
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For complete information about a mapping unit, read both the description of the mapping unit and that of the soil series to which it belongs. 
is part of the description of the first mapping unit of each series. 


Pasture," page 43, The State boundary shown on the maps in this publication is approximate. 


This boundary was established as the State line by the Iowa-Nebraska Boundary Compact of 1943. 


Approximate acreage and proportionate extent of the soils, table 1, pp. 6 and 7. 


Predicted average yields per acre of principal crops under a high level of 


management, table 2, pp. 50 and 51. 


Map 
symbol Mapping unit 
1B3 Ida silt loam, 2 to 6 percent slopes, severely eroded---------- 
1C3 Ida silt loam, 6 to 10 percent slopes, severely eroded--~------- 
1D3 Ida silt loam, 10 to 15 percent slopes, severely eroded-------- 
1LE3 Ida silt loam, 15 to 20 percent slopes, severely eroded-------- 
1F3 Ida silt loam, 20 to 30 percent slopes, severely eroded-------- 
1G3 Ida silt loam, 30 to 40 percent slopes, severely eroded-------- 
2G Hamburg silt loafi, 30 to 75 percent slopes--------------------- 
3E Castana silt loam, 15 to 20 percent slopes--------------------- 
8B Judson silty clay loam, 2 to 6 percent slopes------------------ 
10A Monona silt loam, 0 to 2 percent slopes------------------------ 
10B Monona silt loam, 2 to 6 percent slopes------------------------ 
10B2 Monona silt loam, 2 to 6 percent slopes, moderately eroded----- 
10C2 Monona silt loam, 6 to 10 percent slopes, moderately eroded---- 
10Dé2 Monona silt loam, 10 to 15 percent slopes, moderately eroded--- 
10D3 Monona silt loam, 10 to 15 percent slopes, severely eroded----- 
1OE2 Monona silt loam, 15 to 20 percent slopes, moderately eroded--- 
10E3 Monona silt loam, 15 to 20 percent slopes, severely eroded----- 
LOF2 Monona silt loam, 20 to 30 percent slopes, moderately eroded--- 
11B Colo-Judson silty clay loams, 2 to 6 percent slopes------------ 
12c «Napier silt loam, 6 to 10 percent slopes----------------------- 
2kpe Shelby loam, 5 to 14 percent slopes, moderately eroded--------- 
25E3 Chute loamy fine sand, 5 to 18 percent slopes, severely eroded- 
27B  Terril loam, 2 to 6 percent slopes----------------------------- 
27C + Terril loam, 6 to 10 percent slopes-----------------+---------- 
33D2 Steinauer clay loam, 5 to 14 percent slopes, eroded------------ 
33E2 Steinauer clay loam, 14 to 18 percent slopes, moderately eroded 
33F2 Steinauer clay loam, 18 to 25 percent slopes, moderately eroded 
35G2 Steinauer-Shelby complex, 25 to 40 percent slopes, moderately 
CTO C0 ~~ - oe ee ee ee ee ee ee en eee 
36 Salix silty clay loam------------------------------------------ 
uy Blencoe silty clay--------------------------------------------- 
46 Keg silt loam---------------------------------------+-------+--- 
xe) Waubonsie fine sandy loam-------------------------------------- 
53 Riverwash------------------------------------------------------ 
66 Luton clay----------------------- +--+ - enn nn ee eee eee 
67 Woodbury silty clay-------------------------------------------- 
68 Napa clay---------------------- 2-2-0 nen enn ee enn nn ee eee 
70 McPaul silt loam----------------------------------------------- 
73C2 Salida sandy loam, 5 to 9 percent slopes, moderately eroded---- 
73E3 Salida sandy loam, 9 to 18 percent slopes, severely eroded----- 
73G3 Salida sandy loam, 18 to 40 percent slopes, severely eroded---- 
108B Wadena loam, moderately deep, 2 to 5 percent slopes------------ 
108C2 Wadena loam, moderately deep, 5 to 9 percent slopes, moderately 
eroded ----~- —-- -~ on nn eo ee ee ee eee 
E33 Colo silty clay loam-------------------------------------------+ 
137 Haynie silt loam----------------------------------------------- 
144 =Blake silty clay loam----------------------------+-+-++-------+-- 
145  Onawa silt loam-----------.------------------------------------ 
146 = Onawa silty clay----------------------------------------------- 
147 Modale silty clay loam----------~-------------------+------------ 
149 Modale silt loam-------------0------- ee een ee ee ee ee eee 


Described 


Capability unit 


Symbol 


Ile-2 
IlIe-2 
IIIe-3 
IVe-1 
Te-1 
ViIlIe-1 
VIle-1 
IVe-1 
IIe-1 
I-3 
IIe-2 
IIe-2 
IIIe-2 
IITe-3 
IIIe-3 
IVe-1 
iVe-1L 
Vie-1 
IIw-2 
IIIe-- 
IIIe-3 
VIe-1 
IIe-1 
IIIe-1 
IIIe-3 
IVe-1 
VIe-1 


VilIe-1L 
J-2 
IIw-2 
[-2 
TIs-1 
VIIs-1 


GUIDE TO MAPPING UNITS 


Other information is given in tables as follows: 


Page 


Engineering uses of the soils, tables 3, 4, and 5, pp. 54 through 77. 
Classification of soil series of Woodbury County, table 6, p. 79. 


Map 
symbol Mapping unit 
155 Albaton silty clay loam------------~-----~------------+------+-------- 
156 Albaton clay--------------------------------------------------------- 
170D Napier-Castana silt loams, 10 to 15 percent slopes-~~---------------- 
212A Kennebec silt loam, 0 to 2 percent slopes---------------------------- 
212B Kennebec silt loam, 2 to 6 percent slopes----------+-~----~-------+---- 
233 «Corley silt loam----------------------------------------------------- 
237B Sarpy loamy fine sand, 1 to 5 percent slopes------------------------- 
237C Sarpy loamy fine sand, 5 to 18 percent slopes---------------~--------- 
238A Sarpy fine sandy loam, O to 2 percent slopes------------------------- 
244 Blend silty clay----------------------------------------------------- 
245 Blend silty clay loam------------------------------------------------ 
275  Moville silt loam---------------------------------------------------- 
310B Galva silty clay loam, 2 to 6 percent slopes-------------+----------- 
310C2 Galva silty clay loam, 6 to 10 percent slopes, moderately eroded----- 
310De Galva silty clay loam, 10 to 15 percent slopes, moderately 
eroded------------------- 22 oo oo en nn ne eee ee 
315 Alluvial land--~-------------.-.----.-.------=------ -- == == + ee 
354 Marsh---------------~------------------------------------------------- 
366 Luton silty clay loam----------------------------------~-------------- 
436 Lakeport silty clay loam~-------------------------------.------------ 
466 Solomon clay------------------------------------- - +--+ 2 2 en eee 
513 Grable silty clay loam------------------------------+----------------- 
S14 Grable silt loam-----------~------------------------------+-=--+-=--+- 
515 Percival silty clay--------------------~------------~-----+-+-+-+------- 
538 Carr fine sandy loam------------------------------------------------- 
552 Qwego silty clay-------+-----------------------------------------+---- 
553 Forney clay------------------ en ne ne en nn ee eee ee 
624F3 Shelby soils, 14 to 24 percent slopes, severely eroded--------------- 
708A Wadena silt loam, moderately deep, 0 to 2 percent slopes------------- 
708B Wadena silt loam, moderately deep, 2 to 5 percent slopes------------- 
7O9A Wadena silt loam, deep, O to 2 percent slopes------------------------ 
7O09B Wadena silt loam, deep, 2 to 5 percent slopes------------------------ 
733 Calico silty clay loam------------------~----------------------------- 
734 Holly Springs silty clay loam--------------------------------~------- 
845 Colo silt loam, calcareous overwash---------------------------------- 
850 Blend silty clay loam, overwash-------------------------------------- 
851 Forney silty clay loam, calcareous overwash----+--------+--------------- 
852 Owego silt loam, calcareous overwash--------------------------------- 
865 Salix silty clay loam, overwash---------------------~-~---------+----- 
885 Sarpy soils and Alluvial land---------------------------------------- 
887B McPaul-Kennebec silt loams, 2 to 6 percent slopes-----~--------~+----+- 
888E Terril and Castana soils, 10 to 20 percent slopes-------------------- 
89 McPaul, Albaton, and Blake soils------------------------------------- 
897  Solomon-Luton silt loams, calcareous overwash------------------------ 
945 + Albaton clay, depressional------------------------------------------- 
955 McPaul silt loam, frequently flooded--------------------------------- 
958  Spillville loam, frequently flooded---------------------------------- 
983E Castana-Gullied land complex, 6 to 20 percent slopes----------------- 
g84c Napier-Gullied land complex, 2 to 1C percent slopes------------------ 
BP Borrow pitsS------------------------ 2-2-2 2 --o e = 
ML Made land-------------------------------------------------+-----~---- 


Described 


on 


page 


A technical description of a profile that is representative of the soil series 
The capability classification system is explained, and general management of soils is discussed in the section "Use of the Soils for Crops and 
The boundary shown between Iowa and Nebraska was plotted from the U.S. Corps of Engineers base map dated January 30, 1940. 


Capability unit 


Symbol 


TIIw-1 
TliIw-1 
TITe-1 
[+2 
IIe-L 
TIw-2 
IVse-l 
Vie-L 
IVseL 
IIIw-1 
IIw-2 
I-1 
Ile-2 
IIIe-2 


IIIe-3 
Vw-lh 
VIIs-L 
IIIw-1 
TIw-2 
IIIw-1 
TIs-1 
Tis-1 
ITiw-l 
Iis-1 
ItIw-1l 
IlIw-1L 
VIe-1 
IIs-1 
Iie-2 
I-3 
IIe-2 
IIw-e2 
IltIw-1 
IIw-2 
IIw-2 
IIIw-1 
IIIw-l 
[-2 
IVs-L 
IIe-1 
IVe-l 
Vwel 
IiIw-1 
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